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01 SOLID FUELS 


Sources, winning, properties 


10/00480 Critical evaluation of sequential extraction and 
sink-float methods used for the determination of Ga and Ge 
affinity in lignite 

Klika, Z.et al. Fuel, 2009, 88, (10), 1834-1841. 

extraction (SE) and element affinity calculation (EAC) based on sink- 
float data. For this study a bulk lignite sample was fractioned into two 

fractions; the second one set (B) was prepared by density fractionation. 

very good agreement between determined organic elements affinities 
(OEA of Ga evaluated from A data is 32%, from B data 35%; OEA of 
Ge evaluated from A data is 31% and from B data 26%). The data of B 

(a) EAC (I) of Klika and Kolomaznik and (b) the newly prepared 


obtataeT(OEAo7Grcdculated 0 4'EAc7l) n is b 8 e 3^ e and b by h ^cYlI) 
77%; OEA of Ge calculated by EAC (I) is 89% and by EAC (II) 97%). 
The significant differences of organic elements affinities of Ga and Ge 

based on sink-float data are discussed. 


10/00481 Effect of pre-swelling of coal at mild temperatures 
on its hydro-liquefaction properties 

Shui, H. et al. Fuel Processing Technology, 2009, 90, (7-8), 1047-1051. 
The effects of pre-swelling treatment of Shenhua coal at mild 

were determined in this paper. It was found that with the increase of 
pre-swelling temperature in tetralin (THN) up to 120 °C, the 
liquefaction conversions of swollen coals increased. However, when 
A-methyl-2-pyrrolidinone (NMP) was used as swelling solvent, the 
liquefaction conversion decreased with the increase of pre-swelling 

mechanism was discussed. Based on the results obtained, a new 
which the liquefaction conversion and oil + gas yield were enhanced. 


10/00482 Numerical simulation of the devolatilization of a 
moving coal particle 

Higuera, F. J. Combustion and Flame, 2009, 156, (5), 1023-1034. 

The devolatilization of an isolated coal particle moving relative to the 
surrounding gas is numerically simulated using a competing reaction 
model of the pyrolysis and assuming that the released volatiles burn in 

temperature of the particle is assumed to be uniform and the effects of 
variation of the particle radius are neglected. The effects of the size 
fraction of the gas on the particle and flame temperature histories, the 

investigated. The motion of the particle may have an important effect 
on the shape and position of the flame of volatiles, but it has only a 

of pulverized coal combustion. This effect increases for large particles 
transfer between the particle and the gas, causing the devolatilization 
temperatures. The numerical results are compared with a blowing- 


10/00483 Origin of natural waters and gases within the 
Upper Carboniferous coal-bearing and autochthonous 
Miocene strata in South-Western part of the Upper Silesian 
Coal Basin, Poland 

Kotarba, M. J. and Pluta, I. Applied Geochemistry, 2009, 24, (5), 876- 
889. 

the Upper Carboniferous strata and natural gases accumulated within 

chemical and stable isotope compositions of waters from the Skawina 
the Kaczyce Ridge (the abandoned ‘Morcinek’ coal mine) in the South- 


Western part of the Upper Silesian Coal Basin. Two genetic types of 
natural gases within the Upper Carboniferous coal-bearing strata were 
identified: thermogenic (CHM 4 , small amounts of higher gaseous 
hydrocarbons, and C0 2 ) and microbial (CH 4 , very small amounts of 
ethane, and C0 2 ). Thermogenic gases were generated during the 
bituminous stage of coalification and completed at the end of the 
Variscan orogeny. Degassing (desorption) of thermogenic gases began 
at the end of late Carboniferous until the late Miocene time-period and 

Carboniferous strata up to a depth of about 550 m under the sealing 
thermogenic gases is present below the degassing zone. Up to 200 m 

weathered complexfan accumulation zone of secondary, microbial gas 
occurs. Waters within these strata are mainly of meteoric origin of the 

Miocene and partly of marine origin having migrated from the Upper 
nutrients were transported by meteoric water into the near-surface 

seams. Waters within the Miocene strata of the D^bowiec-Simoradz 
and Zablocie are of marine origin, and natural gases accumulated 

deposit were most probably generated by microbial processes of on 
gases migrating from the Carboniferous coal-bearing strata cannot be 


10/00484 Quenched solid density functional theory and 
pore size analysis of micro-mesoporous carbons 

Neimark, A. V. et al. Carbon, 2009, 47, (7), 1617-1628. 

carbons based on the quenched solid density functional theory 
(QSDFT). QSDFT quantitatively accounts for the surface geometrical 
inhomogeneity in terms of the roughness parameter. The suthors 

the range of pore widths from 0.4 to 35 nm from nitrogen at 77.4 K and 
argon at 87.3 K adsorption isotherms. The QSDFT model improves 

distribution (PSD) functions do not possess gaps in the regions of 
density functional theory (NLDFT) model that treats the pore walls as 
QSDFT method are demonstrated on various carbons, including 

adsorbents, and mirco-mesoporous carbon CMK-1 templated on 
MCM-48 silica. The results of PSD calculations from nitrogen and 

resolution of micropore sizes at low vapour pressures than nitrogen 


Preparation 


10/00485 On the adequacy of distribution curves used in 
coal cleaning - a statistical analysis 

Mohanta, S. and Mishra, B. K. Fuel, 2009, 88, (11), 2262-2268. 

The performance of a gravity separator treating coal is commonly 
determined by plotting a Tromp curve which is basically a plot of 
partition coefficients against average specific gravity. There are many 
mathematical models proposed in the literature to represent this curve 

examine the adequacy of the model for a particular process. To 
consider six different mathematical models available in the literature 
data. The best model is selected in three steps by adopting a statistical 

10/00486 Premixed ignition behavior of C g fatty acid esters: 
a motored engine study 

Zhang, Y. et al. Combustion and Flame, 2009, 156, (6), 1202-1213. 
acid esters has been conducted in a motored CFR engine. For each test 

lowest point (4.43) to the point where significant high temperature heat 
release (HTHR) was observed. The engine exhaust was sampled and 
analysed through GC-FID/TCD and GC-MS. Combustion analysis 
showed that the four C9 fatty acid esters tested in this study exhibited 

ture heat release (LTHR) follows the order, ethyl nonanoate > methyl 
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01 Solid fuels (derived solid fuels) 


that well meets the above-mentioned criteria is petroleum coke but 

cost then can be optimized by determining its minimum value of cost 
that results from the intercept between the curves of plant capacity and 

techno-economic analysis, a useful suggestion could be to start the 
point, i.e. the capacity at which income equals production cost. 


10/00494 Sustainable development of the Indian coal 
sector 

Chikkatur, A. P. et al. Energy, 2009, 34, (8), 942-953. 

Increased availability of energy, especially electricity, is important for 
India to help advance economic and human development. Coal, which 
currently accounts for more than 50% of total primary commercial 
energy supply in the country and for about 70% of total electricity 

the next 30-40years. Thus, sustainable development of the Indian coal 
production of coaHn the country and to do so in an environmentally 

exploration, extraction, and processing, (b) ensuing environmental 
power sector. Overcoming these challenges will require an assessment 
This, in turn, requires a long-term vision and systematic planning and 

the engagement of all stakeholders in these processes can help 
reconcile the seemingly intractable conflict between the increasing 
demand for coal, supply constraints, and local socio-environmental 
needs, and thus facilitate a transition towards sustainable development 


Derived solid fuels 


10/00495 Carbon nanofibers a: 
fuel cells: effect of hydrogen or 
decomposition 

Sebastian, D. et al. Journal of Power Sources, 2009, 192, (1), 51-56. 

(CNFs) properties has been studied in the synthesis by methane 
catalytic decomposition, with the purpose of using them in polymer 

of application presents a good perspective to improve the fuel cell 
methane and the characteristics which are typically required in a 
which has been studied at different temperatures. The textural, 

have been determined by nitrogen physisorption, X-ray diffraction, 
electron microscopy and thermogravimetry. Electrical conductivity of 

probe method. It was observed that low values of partial pressure of 
and in turn improve electrical conductivity, with a slight influence on 


10/00496 Charcoal from biomass residues of a Cryptomeria 
plantation and analysis of its carbon fixation benefit in 
Taiwan 

Lin, Y.-J. and Hwang, G.-S. Biomass and Bioenergy, 2009, 33, (9), 
Charcoal production as an age-old industry not only supplies fuel in 
supplying new multifunctional materials for environmental improve- 
include air dehumidification and deodorization, water purification, and 

gas emissions. In this study, charcoal was made from discarded 
thinning using a still-operational earthen kiln. Woody biomass was 

fixation was calculated and its benefits evaluated. The results showed 
that the recovered fixed carbon reached 33.2%, i.e. one-third of the 
biomass residual carbon was conserved as charcoal which if left on the 
forest ground would decompose and turn into carbon dioxide, and 
based on a net profit of US$1.13 kg -1 for charcoal, an annual net profit 
of US$14,665 could be realized. Charcoaling thus appears to be a 


feasible alternative to promote reutilization of woody resides which 
potential benefits to regional economies in developing countries. 


10/00497 Comparative study of fluorinated single- and 
few-wall carbon nanotubes by X-ray photoelectron and 
X-ray absorption spectroscopy 

Lavskaya, Y. V. et al. Carbon, 2009, 47, (7), 1629-1636. 

Pristine and ball-milled samples containing single-wall carbon nano¬ 
tubes (SWCNTs) and few-wall carbon nanotubes (FWCNTs) have been 

agent. X-ray photoelectron spectroscopy (XPS) and near-edge X-ray 
absorption fine structure (NEXAFS) spectroscopy were used to 
estimate the chemical composition and to probe the electronic 

revealed that fluorinated carbon atoms in SWCNTs are bounded with 
one CF-group at least while most of the fluorinated carbon atoms in 
FWCNTs are surrounded by bare carbon atoms only. The ball-milling 
of the samples during 1 hour has insignificant effect on CNT length and 

increase fluorination ability of CNTs and provide access for fluorine 
atoms to the subsurface layers of FWCNTs. NEXAFS investigation 
revealed that some of CNTs, which probably constitute interior of 

and the fluorine atoms interact more strongly with CNT surfaces 


10/00498 Effect of temperature on the reaction of H 2 S with 
a coke 

Zhou, S. et al. Fuel Processing Technology, 2009, 90, (7-8), 679-882. 
The effect of temperature on reaction of H 2 S with carbon structures of 
a coke were studied in a fixed-bed quartz tube reactor coupled with two 
parallel detectors, flame photometric detector (FPD) and mass 
spectrum (MS). The uptake of H 2 S with the coke matrix was studied 

(SU/TPD) and a temperature programmed oxidation process (TPO). 

and released to gas phase under combustion conditions. The chemical 
relatively lower temperatures, H 2 S was adsorbed physically by the 
temperatures, the chemical reactions between H 2 S and DM-coke led 

consequently increased H 2 S uptake ability. This is essence of the 
temperature effect on the uptake of H 2 S by a demineralized coke. The 
irregular behaviour with the temperature was caused by the different 
interactions. 


10/00499 Effects of physical properties on 
one-dimensional downward smoldering of char: 
numerical analysis 

He, F. et al. Biomass and Bioenergy, 2009, 33, (8), 1030-1036. 
Smoldering combustion in a packed bed of carbonaceous material is a 

parameters are involved. This study was conducted to examine the 

downward smoldering. For that purpose, a one-dimensional homo¬ 
geneous model has been developed. Due to the fact that drying, 
pyrolysis or oxidative degradation occurs significantly faster than 
carbon oxidation, only the latter phenomenon was taken into account. 

results with experimental observations. Sensitivity analysis calculations 
of different physical properties of the bed material with respect to 
smoldering time, smoldering front velocity and front temperature 
suggest that in future experiments special attention should be devoted 
to accurate determination of bed shrinkage, bulk carbon density, mean 
void size, oxygen diffusivity in fuel bed. 


10/00500 Needle coke formation derived from 
co-carbonization of ethylene tar pitch and polystyrene 

Cheng, X. et al. Fuel, 2009, 88, (11), 2188-2192. 

needle coke. The modified properties of mesophase, which were 
availed the formation of needle coke with high quality. The coefficient 

0.3 x 10 _6 /°C and the optical texture of the coke was changed from 
coarse mosaic texture to flow domain of high uniaxial orientation after 

the mesophase pitches favored the development of mesophase and 
greatly improved characteristics of the needle coke. 
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10/00501 Potential applicability of CNT and 
CNT/composites to implement ASEC concept: 
a review article 

Wijewardane, S. Solar Energy, 2009, 83, (8), 1379-1389. 

This study evaluates carbon nanotubes (CNTs), known as the material 
of the twenty-first century, in terms of the Antenna Solar Energy 

exceptional thermo-mechanical properties that suit ASEC. The out- 


walled CNT (SWCNT) and CNT arrays favour the manufacturing oi 
becoming a reality. Nevertheless intense research has to be focused tc 

technologies are in their initial stages and would need some time tc 
potential solution to the energy problems facing the world today. 


10/00502 The low-temperature SCR of NO over rice straw 
and sewage sludge derived char 

Cha, J. S. et al. Chemical Engineering Journal, 2009, 156, (2), 321-327. 
Rice straw char and sewage sludge char were applied as catalysts for 
selective catalytic reduction between 50 and 250 °C using ammonia as 

vapour, or chemically, using KOH. The characteristics of the prepared 
desctrptio^FT-I^'NO-TPD^'NH^TPD^mrd^O^removtd^fffciency. 

of the non-activated chars, whereas the chemically activated chars 
exhibited increased specific surface areas, pore volumes, NO adsorp¬ 
tion capacities, NH 3 adsorption capacities, and oxygen functional 
group amounts, leading to higher NO* removal efficiency. When the 
catalysts were impregnated with 3wt% manganese, NO* removal 
efficiency significantly increased. In particular, the NO* removal 
efficiency was highest when the chemically activated chars were 
impregnated with manganese. 


10/00503 The optimum conditions for preparing solid fuel 
briquette of rice straw by a piston-mold process using the 
Taguchi method 

Chou, C.-S. et al. Fuel Processing Technology, 2009, 90, (7-8), 1041- 

Using the Taguchi method, this study analysed the optimum conditions 
for preparing the solid fuel briquette of the rice straw by a piston-mold 

following: (1) the type of binder (such as the rice bran, the soybean 
residue, and the sawdust of Acacia confuse), (2) the hot-pressing 
temperature (such as 110, 130, and 150°C), (3) the size of the smashed 
rice straw (such as 10-5 mm, 5-2 mm, and <2 mm), and (4) the 
percentage ratio of rice straw to binder in a briquette (such as 100/0, 
80/20, and 60/40). The percentage contribution of each controllable 

out according to the optimum conditions. Most interestingly, the size 
of the smashed rice straw is the most influential factor to solidify fuel 
briquette, and its value is up to 43.0%. 

10/00504 Transformations of pyrite during formation of 
metallurgical coke 

Gornostayev, S. et al. Fuel, 2009, 88, (10), 2032-2036. 

The desulfurization of pyrite during the coking process leads to the 
formation of phases of varying size, shape and composition. The phases 
are represented mostly by Fe and S-bearing associations, which can be 
divided into two categories: those represented only by of Fe-S phases 
(three varieties), and aggregates containing both sulfides and almost 

probably formed after the coke was pushed from the coke oven. It is 

cause the appearance of cracks and cavities in the coke matrix, which, 
together with the pressure of the released S0 2 gas, will detract from 
the strength of the coke. Large grains of pyrite can create weaker spots 

cause migration of the remaining part of the sulfur to the blast furnace, 
affecting the reactions there. This may be more common in cokes of 

with large pyrite grains. 


10/00505 XPS study and physico-chemical properties of 
nitrogen-enriched microporous activated carbon from high 
volatile bituminous coal 

Pietrzak, R. Fuel, 2009, 88, (10), 1871-1877. 

N-enriched microporous active carbons of different physico-chemical 
subjected to the processes of ammoxidation, carbonization and 
mixture of ammonia and air at the ratio 1:3 (flow ratio 250 ml/ 


min:750ml/min) at 350 °C, at each stage of production i.e. that of 

the stage of demineralized coal or carbonisate has been shown to lead 
to a significant nitrogen enrichment and to have beneficial effect on the 

n 2 /g and pore volume 1.29- 
ure was found to depend on 


samples of the surface area of 2600-281 
1.60cm 3 /g to be obtained with the yield 
nitrogen introduced ir 


:o the carbon stri 
, cesses applied. T 
introduced for the processes in the sequence carboniza- 

stage .of active carbon leads to a reduction in the surface area 
and N-6, irrespective of the processing stage at which it is applied. 


02 LIQUID FUELS 


Sources, properties, recovery 


10/00506 Autothermal reforming of diesel fuel in a 
structured porous metal catalyst: both kinetically and 
transport controlled reaction 

Shigarov, A. B. et al. Catalysis Today, 2009, 144, (3-4), 341-349. 
Autothermal reforming (ATR) of diesel fuel into syngas was studied 
experimentally and theoretically. The experiments were performed in a 
reactor consisting of two cylindrically shaped monoliths 50 x 55 mm. 
Different catalytically active components and supports (Co, Mn, Rh, 
BaO, La 2 03/Al 2 03 and Si0 2 ) were tested. The reactor parameters were 
as follows: Oj/C^O.S, S/C = 1.5-1.7, T m = 350-400 °C. The regularly 
structured catalytic monoliths were prepared using various metal 

determined. The original modelling approach was based on the 
assumption that ATR involves two parallel reaction routes: (1) comp¬ 
lete hydrocarbon oxidation, (2) steam reforming of hydrocarbon. The 
experimental data and the results of reactor modelling agreed well and 
allowed a conclusion that the ATR rate is controlled by inter-phase 
mass transfer. However, the contribution of the reaction routes (1) and 

determined by the ratio of the reaction rate constants and oxygen 


10/00507 Deposition characteristics of diesel and 
bio-diesel fuels 

Arifin, Y. M. and Arai, M. Fuel, 2009, 88, (11), 2163-2170. 
different types of fuels by using the hot surface deposition test (HSDT) 

development, deposit compositions and deposit surface temperature 
fluctuation for diesel fuels and bio-diesel fuels (palm oil based and 

hot surface temperature, overlapping conditions, fuels, deposit proper- 

deposit formation. Results show DFP having 1% B100C in compo¬ 
sition, showed a greater deposit development rate compared to DF, 
which resulted in a relatively large amount of deposits for DFP. 
However, for bio-diesel fuels, B100C obtained a slower deposit 
development rate compared to B100 although the test conditions were 
changed. Due to the lower value of MEP and shorter droplet lifetime 
before MEP, utilization of B100C had a greater potential in reducing 
deposit formation compared to B100. 

10/00508 Effects of olefin on adsorptive desulfurization of 
gasoline over Ce(IV)Y zeolites 

Wang, H. et al. Fuel Processing Technology, 2009, 90, (6), 835-838. 
Effects of olefin on adsorptive deep desulfurization of gasoline over 
Ce(IV)Y zeolites have been studied via a FT-IR spectrometry and a 
fixed-bed adsorption technique at room temperature and atmosphere 

model compounds. The adsorptive selectivity for thiophene decreases 

in the FT-IR spectra between the Ce(IV)Y zeolite samples adsorbing 
the model fuels with and without 1-octene can be attributed to the 
stronger adsorption interactions of 1-octene with the Ce(IV)Y zeolite 
than those for thiophene. For minor content (500 pg/g) of thiophene 
and 1-octene, the FT-IR spectra show that the Ce(IV)Y zeolites have 
the preference to adsorb thiophene rather than 1-octene. However with 
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03 Gaseous fuels (sources, properties, recovery, treatment) 


and modification of cobalt active sites during the reaction are also 
Tropsch catalysts have been specified. 

10/00534 Influence of sewage sludge on the slurryability of 
coal-water slurry 

Li, W. et at. Fuel, 2009, 88, (11), 2241-2246. 

properties of coal-sludge slurries were investigated and compared with 
sludge slurry was much lower than that of coal-water slurry because of 

sewage sludge improved the maximum solids content to 61% and 60% 
for dispersants A, and A 2 , respectively, for a sludge-coal mass ratio of 
22.1:100. Compared to coal-water slurries, the stability of coal-sludge 
slurries was better, with no solid deposition after 96 h. Coal particles 

particles was prevented. All the coal-sludge slurries exhibited pseudo¬ 
plastic behaviour; this type of fluid is shear-thinning and is easy to 
transport. 

10/00535 Molecular analysis of petroleum derived 
compounds that adsorb onto gas hydrate surfaces 

Borgund, A. E. et at. Applied Geochemistry, 2009, 24, (5), 777-786. 
Field observations have shown that some streams of water, gas and 
crude oil do not form gas hydrate plugs during petroleum production 

formation. Also, when studied under controlled laboratory conditions, 

form plugs. Oils with low tendency to form hydrate plugs are believed 
to contain natural hydrate plug inhibiting components (NICs) that 

preventing the particles from agglomerating into large hydrate clusters, 
work, hydrate adsorbing components were extracted from crude oils 
to be enriched in polar material, and more polar material is associated 

techniques have been applied in the search for molecular character- 
500 g/mole. GC-MS chromatograms show a large UCM (Unresolved 
identification of compounds. A commercial biosurfactant was used as 

The results from analysis of the hydrate adsorbing components suggest 
that the type and structure are more important for hydrate morphology 


10/00536 Phosphorus induced hydrothermal stability and 
enhanced catalytic activity of ZSM-5 in methanol to DME 
conversion 

Lee, Y.-J. et at. Fuel, 2009, 88, (10), 1915-1921. 

The change in properties of ZSM-5 samples was achieved by treatment 

and the resultant materials were characterized by N, adsorption, NH 3 - 
TPD, 27 A1, and 31 P MAS NMR techniques. The phosphorus-treated 
HZSM-5 (P/ZSM-5) samples exhibited lower acidity, higher hydro- 
thermal stability and improved dimethyl ether (DME) selectivity in 
methanol conversion when compared to the phosphorus-free HZSM-5. 
27 Al, and 31 P MAS NMR results revealed that the added P indeed 
interacted with the ZSM-5 framework and is responsible for the 
changes observed in the catalytic properties. The interaction caused the 


(NH 3 -TPD) on the other, in°P/ZSM-5 samples. The studies indicated 
the need of optimizing the P loading, where the positive role of P on 


10/00537 Production of FAME by palm oil 
transesterification via supercritical methanol technology 

Tan, K. T. et at. Biomass and Bioenergy, 2009, 33, (8), 1096-1099. 

The present study employed non-catalytic supercritical methanol 

supercritical temperature and pressure of methanol, which are at 

time and molar ratio of methanol to palm oil on the yield of fatty acid 
methyl esters (FAME) or biodiesel were investigated. The results 
obtained showed that non-catalytic supercritical methanol technology 

yield of FAME. Compared to conventiona' 0 catalytic* methods, which 
required at least 1 h reaction time to obtain similar yield, supercritical 

and energy consumption. Apart from the shorter reaction time, it was 


found that separation and purification of the products were simpler 

products such as soap in catalytic reactions does not occur in the 
supercritical methanol method. 


03 GASEOUS FUELS 


Sources, properties, recovery, treatment 


10/00538 Evaluation of gas content of coalbed methane 
reservoirs with the aid of geophysical logging technology 

Fu, X. et al. Fuel, 2009, 88, (11), 2269-2277. 

with field and laboratory tests for coal reservoir evaluation in Huainan 
content of coal reservoir and characteristics of geophysical logs have 

and geophysical logging data. Coalbed gas content of drilling core 
samples from coal seams was determined experimentally. The results, 
together with the log data obtained from geophysical logging 
technology, have been analysed by using geological statistics, permit- 

correlation developed in this study provides better understanding of 
by an improved prediction of the coalbed gas content. 

10/00539 Prediction of hydrate formation temperature by 
both statistical models and artificial neural network 
approaches 

Zahedi, G. et al. Energy Conversion and Management, 2009, 50, (8), 
2052-2059. 

In this study, various estimation methods have been reviewed for 
presented. In the first method, two general correlations have been 

equations, 203 experimental data points have been collected from 
literatures. The Engineering Equation Solver (EES) and Statistical 
Package for the Social Sciences (SPSS) software programs have been 
employed for statistical analysis of the data. Accuracy of the obtained 
correlations also has been declared by comparison with experimental 

method, HFT is estimated by artificial neural network (ANN) 

70% of experimental data for training of ANN. Among the various 
architectures multi-layer perceptron (MLP) network with trainlm 

obtained ANN model results with 30% of unseen data confirms ANN 
excellent estimation performance. It was found that ANN is more 
accurate than traditional methods and even the two proposed 


10/00540 The chemical origin of octane sensitivity in 
gasoline fuels containing nitroalkanes 

Cracknell, R. F. et al. Combustion and Flame, 2009, 156, (5), 1046-1052. 
gasoline to which has been added various quantities of nitromethane, 
found to suppress the Motor Octane Number to a much greater extent 
nitroalkanes increases the octane sensitivity of gasoline. Density 
and the barrier heights for reactions leading to the break-up of 



a mechanism has been developed previously). Finally the chemical 


model in order to predict autoignition in octane rating tests. These 
results suggest that the chemical origin of octane sensitivity in gasoline/ 
nitroalkane blends cannot be fully explained on the conventional basis 


autoignition in gasoline containing nitroalkanes becomes much 
method than the Research Octane method. 


ng to 
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Gaseous fuels (hydrogen generation and storage) 


series reactors without the addition of downstream synthesis gas. These 
H 2 :CO ratios as influenced by the simultaneous water-gas shift 


economy has been calculated. The analysis of the 


determined. 


isitivity of 
has been 


10/00564 The role of surface reactions on the active and 
selective catalyst design for bioethanol steam reforming 

" ' " il. Journal of Power Sources, 2009, \92,( . 


In i 


study tf 


! of su 


steam reforming mechanism, a very active and selective catalyst for 
700 °C, temperature at which the catalyst achieved an ethanol 
exhibited a very high hydrogen production efficiency, higher than 

to 5 carbotiratio (S/C^oflt^sfat VOO^C^ncl atmo^heruTpre^ure.^cTby- 
products, such as ethylene or acetaldehyde were observed. In order to 

stability test was performed under the conditions previously reported, 
hydrogen production. Based on the intermediate products detected by 

ethanol is dehydrogenated to acetaldehyde producing hydrogen. 
Secondly, the adsorbed acetaldehyde is transformed into acetone via 
acetic acid formation. Finally, acetone is reformed to produce 

The promotion of such reaction sequence is the key to develop an 
hydrogen production by ethanol reforming. 


10/00565 Thermodynamic evaluation of hydrogen 
production for fuel cells by using bio-ethanol steam 
reforming: effect of carrier gas addition 

Hernandez, L. and Kafarov, V. Journal of Power Sources, 2009, 192, 
(1), 195-199. 

Omitting the influence of the addition of carrier gas to the reaction 
lead to wrong conclusions, especially when it is going to be made to 
ethanol steam reforming to feed fuel cells was evaluated. Thermodyn- 

These calculations were made by using the Aspen-HYSYS software at 


ethanol molar ratios, and inert (argon)/(water/ethanol) molar ri 
reaction products in comparison to those obtained without its presence 
in bio-ethanol steam reforming have a positive difference of moles 

and moderated temperatures (<700°C). At high values of tempera¬ 
ture, the inert addition does not influence the composition of the 


gas shift reaction. 


LNG 


10/00566 Utilization of the cryogenic exergy of liquid 
natural gas (LNG) for the production of electricity 

Szargut, J. and Szczygiel, I. Energy, 2009, 34, (7), 827-837. 

Liquid natural gas (LNG) delivered by means of sea-ships is 
compressed and then evaporated before its introduction to the system 

LNG for electricity production without any additional combustion of 
been investigated. A cascade system with two working fluids has been 

than initially assumed. Therefore, a third variant of the plant has been 
has been analysed in detail. The economic optimization of the 
particular heat exchangers has been performed and then the optimum 

the cold power plant has been analysed. The own cost of the produced 
evaluated. The attained reduction of C0 2 emission in national 


Hydrogen generation and storage 


10/00567 An onboard hydrogen generation method based 
on hydrides and water recovery for micro-fuel cells 

Zhu, L. et al. Journal of Power Sources, 2009, 192, (2), 556-561. 


hydrogen generation method based o 

cell^'The'wter reCOV6rV mechanlsI 


an onboard hydride fuel and a 
for micro-hydrogen PEM fuel 
at by water diffusion from the 
humid anode side through the 
a-fuel cells based on this water 


:ry is carried 
proton exchange membrane. The mi 
that the relative humidity has^a significant affect on the fuel cell 

fuel cell performance. A 10 mm 3 prototype water recovery micro-fuel 
power density of 104WL -1 and a maximum energy density of 


10/00568 Biohydrogen production from pig slurry in a 
CSTR reactor system with mixed cultures under hyper- 
thermophilic temperature (70 °C) 

Kotsopoulos, T. A. et al. Biomass and Bioenergy, 2009, 33, (9), 1168- 
1174. 

A continuous stirred tank reactor (CSTR) (750 cm 3 working volume) 
was operated with pig slurry under hyper-thermophilic (70 °C) 

(HRT) was 24h and theorjinic loading rate was 24.9 gd“‘ ofvolatile 
solid (VS). The inoculum used in the hyper-thermophilic reactor was 
sludge obtained from a mesophilic methanogenic reactor. The 
continuous feeding with active biomass (inoculum) from the mesophilic 

production. The hyper-thermophilic reactor started to produce hydro¬ 
period the mean hydrogen yield was 3.65 cm 3 g - ^ of volatile solid 

hydrolytic activity in pig slurry and increased the volatile fatty acids 
production. The short HRT (24 h) and the hyper-thermophilic 

genesis. No pre-treatment methods or other control methods for 
preventing methanogenesis were necessary. Hyper-thermophilic hydro¬ 
gen production was demonstrated for the first time in a CSTR system, 
fed with pig slurry, using mixed culture. The results indicate that this 
system is a promising one for biohydrogen production from pig slurry. 

10/00569 Design and economical analysis of hybrid PV- 
wind systems connected to the grid for the intermittent 
production of hydrogen 

Dufo-Lopez, R. et al. Energy Policy, 2009, 37, (8), 3082-3095. 

In this paper, several designs of hybrid PV-wind (photovoltaic-wind) 
systems connected to the electrical grid, including the intermittent 

design is economical to maximize the net present value (NPV) of the 
system. A control strategy has been applied so that hydrogen is only 
produced by the electrolyser when there is an excess of electrical energy 
that cannot be exported to the grid (intermittent production of 

have been carried out. After studying the results - for systems with 

- it can be stated that the selling price of hydrogen should be about 
10€/kg in areas with strong wind, in order to get economically viable 
systems. For the hydrogen-producing systems in which hydrogen is 
produced when there is an excess of electricity and then stored and 

in areas with high wind speed rate, the price of electrical energy 
profitable. 

10/00570 Efficient production of hydrogen by photo- 
induced reforming of glycerol at ambient conditions 

Daskalaki, V. M. and Kondarides, D. I. Catalysis Today, 2009, 144, (1- 
2), 75-80. 
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04 By-products related to fuels 


intermediate species. The photocatalytic activity of the flame-made 
materials was higher than that of commercial Degussa P25 Ti0 2 and of 
1% Au/P25 obtained via deposition of preformed gold nanoparticles 
on P25. In particular, a 30 times higher photocatalytic hydrogen 

30% higher reaction rate was attained with the vapour phase reactor, 
i.e. in the absence of liquid-phase mass transfer rate limitations, 
ensuring the production of up to 10.2 mmol of H 2 h -1 g" 1 ,, with an 
apparent photon efficiency of 6.3%. 

10/00578 Separation and storage of hydrogen by 
steam-iron process: effect of added metals upon 
hydrogen release and solid stability 

Lorente, E. et at. Journal of Power Sources, 2009, 192, (1), 224-229. 
During the last decade, the steam-iron process has re-emerged as a 

of metallic oxides subjected to redox cycles. The most renamed 
Nevertheless, the study of its behaviour along repetitive reduction/ 
diminishes abruptly from the first cycle on. To cope with this problem, 

and oxidation with steam have been carried out with Al, Cr and Ce as 
hematite structure, which has been synthesized in laboratory by 
oxidations in a thermogravimetric system acting as differential reactor 
behaviour can be obtained, recovering the magnetite (Fe3p 4 ) structure 

second metal for each species has been determined with the aim to 
keep the highest hydrogen storage density along cycles. 

10/00579 Transportation of hydrogen molecules using 
carbon nanotubes in torsion 

Wang, Q. Carbon, 2009, 47, (7), 1870-1873. 

The transportation of hydrogen molecules using carbon nanotubes 
dynamics simulations reveal that the transportation in a (10, 0) carbon 

propagation of the kink initiated at the onset of the tube torsional 
buckling. In addition, the applied torsional loading rate has an obvious 

hand, the motion of the molecules in a (10, 10) carbon nanotube is 
larger carbon nanotube is investigated through the transform of the 
buckling. 


04 BY-PRODUCTS RELATED 
TO FUELS 

10/00580 Activated carbon+ HFC 134a based two stage 
thermal compression adsorption refrigeration using low 
grade thermal energy sources 

Banker, N. D. et al. Applied Thermal Engineering, 2009, 29, (11-12), 
2257-2264. 

compression process for an adsorption refrigeration cycle with HFC- 

influence of evaporating, condensing/adsorption and desorption 
namely, the uptake efficiency, the coefficient of performance and the 

compression process performs better than the single-stage unit are 
identified. It is concluded that two stage thermal compression will be a 
viable proposition when the heat source temperature is low or when 
adsorption characteristics are weak or when adequate packing densities 


10/00581 Carbon monoxide partial pressure effects on the 
metabolic process of syngas fermentation 

Hurst, K. M. and Lewis, R. S. Biochemical Engineering Journal, 2009, 
48, (2), 159-165. 


The fermentation of syngas (CO, C0 2 , and H 2 ) produced from biomass 

attention due to the low cost and abundance of cellulosic feedstocks. 
Since CO plays a critical role in the available reducing equivalents and 

pressure (Pco), ranging from 0.35 to 2.0 atm, on cell growth, acetic 


oxidivorans P7 T . Several key findings included: (a) the maximum cell 
concentration increased with increasing P co , increasing 440% with a 
P C o increase from 0.35 to 2.0 atm, (b) ethanol production changed 
from non-growth-associated to growth-associated with increasing P co , 

for Pco >105 atm relative to P co < 0.70 atm, and (d) acetic acid 
appeared to be converted in the latter growth stages for P co of 1.35 
and 2.0 atm. Several explanations point to the potential importance of 
Pco and the P co to P co2 ratio on electron and ATP production. Since 
gasification processes that generate syngas could result in differing gas 
partial pressures, process variations could significantly change growth 
and product formation as evidenced by metabolic changes observed in 
this work due to changing P C o and/or the P c o to P co2 ratio. 


10/00582 Colour measurement as a proxy method for 
estimation of changes in phase and chemical composition of 
fly ash formed by combustion of coal 

Raclavska, H. et ai Fuel, 2009, 88, (11), 2247-2254. 

Influence of technology on colour changes of fly ashes was studied in 
relationships with their chemical and phase composition. Dry bottom 
boilers at the Detmarovice Power Plant (the Czech Republic) were 

of coal and mineral oil residues at the minimum and maximum output 
colour measurements were sampled from the four sections of 

ships with concentrations of elements which are preferentially bound in 
silicate matrix. The maximum output of power plant increases the 

parameters. The changes of colour parameters can indicate the 
and constituents of the fly ash are expressed by CIE Lab colour 


10/00583 Comparison of the characteristics of bottom ash 
and fly ash from a medium-size (32 MW) municipal district 
heating plant incinerating forest residues and peat in a 
fluidized-bed boiler 

Dahl, O. et al. Fuel Processing Technology, 2009, 90, (7-8), 871-878. 
In this study, the physical and chemical properties of bottom ash and 

boiler at a municipal district heating plant were investigated. Silicate 


fly ash varied between 0.2 fc 


n the 






heavy m 


ients and heavy metals being 
16.3 for lead, and for plant 

both the bottom ash and 
current Finnish limit for 
ir fort 


n March 2007. According to the particle size 
than 90% contributed by the smallest particle size fraction lower than 
loadings of heavy metals were contributed by the particle size fraction 


10/00584 Conversion of greenhouse gases into syngas via 
combined effects of discharge activation and catalysis 

Zhang, A.-J. et al. Chemical Engineering Journal, 2009, 156, (3), 601 
606. 

The topics on conversion and utilization of methane and carbon 
dioxide are important issues in tackling the global warming effect from 
the two greenhouse gases. In the present study, pure plasma and 

investigated for syngas production. For pure plasma process, the 
effects of discharge power, CH^COz ratios in the feed, total flow rate, 
as well as the concentration of the balanced gas of Ar were studied. Ar 

reaction. At 120 °C and atmospheric pressure, the conversion of CH 4 
increased from 39% to 56% and that of C0 2 increased from 23% to 
30% when the Ar content in the feed increased from 0% to 50%, 
whereas Ar showed little effect on the Hj/CO ratios in the products. 
Moreover, the conversions of CH 4 and C0 2 remained unchanged 
within the testing hours in the presence of 50% of Ar, which was 

A1 2 0 3 catalyst was filled in the discharge gap at 450 °C, the synergism 
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between the catalyst and dielectric-barrier discharge (DBD) plasma 

and catalysis alone were 13%, 69% and 10%, respectively. Selectivities 
to CO and H 2 under the plasma-catalytic process were, respectively, 


10/00585 Effects of Chinese dolomites on tar cracking in 
gasification of birch 

Yu, Q.-Z. et al. Fuel, 2009, 88, (10), 1922-1926. 

To minimize tar in the producer gas from birch gasification at 700, 750 
and 800 °C, four Chinese dolomites (Zhenjiang, Nanjing, Shanxi, 

in a laboratory-scale atmospheric fluidized bed gasifier. The gasifier 
was equipped with a downstream fixed catalyst bed. The results imply 

gases. Anhui dolomite showed a low catalytic capacity to crack tar 
biomass on tar content in the producer gas after passing oyer dolomite 

improve significantly with the ratio of steam to biomass in the region 
0.11-0.52. 


10/00586 Experimental and statistical analysis of 
trichloroethylene adsorption onto activated carbon 

Erto, A. et al. Chemical Engineering Journal, 2009, 156, (2), 353-359. 
Adsorption processes have long been used in water and wastewater 

analysis of fundamental mechanisms. In this research, a new approach 

analysis of trichloroethylene (TCE) adsorption on granular activated 
carbon (GAC) from synthetic groundwater. The work starts from an 

thermodynamic parameters (concentration, pH, salinity, temperature 
on TCE adsorption capacity. A wide range of process parameters have 

leachate infiltrations occur at solid waste landfill. Experimental results 
show that adsorption capacity decreases by increasing the temperature 
and the ethyl acetate concentration, while neither pH nor salinity have 
any influence. A thorough understanding of adsorption mechanism and 

significance is carried out by a thermodynamic analysis and a statistical 
indicates that in dilute solutions the Freundlich model is the best data 
adopted. 

10/00587 Hydro-treatment of Athabasca vacuum tower 
bottoms in supercritical toluene with microporous activated 
carbons and metal-carbon composite 

Xu, C. et al. Fuel, 2009, 88, (11), 2097-2105. 

Highly porous biomass-derived activated carbon (denoted as BAC) and 
the BAC-supported NiMo catalyst (Ni-Mo/BAC), as well as a novel 
highly porous metal-carbon composite (Ni-Mo-BAC) were prepared 
and tested for hydro-treatment of Athabasca vacuum tower bottoms 

were very effective for HDAs of AVTB, converting asphaltenes to 
and Ni-Mo-BAC catalysts, having much greater BET surface areas and 
for HDAs of the AVTB in supercritical toluene, leading to an AS 

of AVTB in supercritical toluene with the BAC-based catalysts also led 
to 21-25% S removal and 30-32% N removal. The metal-carbon 
composite (Ni-Mo-BAC) showed exceptionally high activity in HDAs 
of AVTB in supercritical toluene, which might be accounted for by its 

porous structure during the AVTB treatment. The possible roles of the 
AVTB were discussed. 


10/00588 Modifying activated carbon with hybrid ligands 
for enhancing aqueous mercury removal 

Zhu, J. et al. Carbon, 2009, 47, (8), 2014-2025. 

In an effort to enhance mercury (Hg) removal from the aqueous 
solution, activated carbon (AC) was modified by a combined treatment 

ethylenediamine, to introduce N-, S-, and Cl-containing functional 
groups. The modified activated carbon (MAC) was characterized by 
SEM-EDS, FT-IR, XPS, elemental analyser, and potentiometry. 
Kinetics and equilibrium isotherms of Hg sorption by MAC were 
determined in batch experiments. Characterization indicated that 
additions of the organic-inorganic ligands onto AC surface by 

reactions. Potentiometric titration showed that the modifications 


introduced more negative surface charges favouring cation sorption. 

MAC was faster (<30min) and higher (>200%) than that by AC, 
suggesting a high affinity of MAC for Hg ions. The sorption by MAC 
occurred in a wider pH range (4-10 vs 5-7), and low ionic strength 
appeared to enhance Hg sorption. The sorption isotherms were best 

was primarily accomplished by the coordinations of ligand atoms (O, N 
reduction, and ion exchange. 


05 NUCLEAR FUELS 


Scientific, technical 


10/00589 Accelerator breeder reactors 

Lodhi, M. A. K. and Shubov, M. Annals of Nuclear Energy, 2009, 36, 
(6), 837-843. 

in this work, the authors briefly describe the accelerator breeder 
reactors (ABR) and their possible uses both for production of energy 

would generate 2-15 times the electrical energy, ABRs consume. The 
energy gain depends on the type of ABR used. ABRs should also have 
several important advantages in safety over the modern breeder 

accident less likely. Second, they can be turned off any moment when 
their accelerator is turned off. 


10/00590 Enthalpy-entropy graph approach for the 
classification of faults in the main power system of a closed 
Brayton cycle HTGR 

du Rand, C. P. et al. Annals of Nuclear Energy, 2009, 36, (6), 703-711. 
An enthalpy-entropy (h-s) graph approach for the classification of 
faults in a new generation type high temperature gas-cooled reactor 
(HTGR) is presented. The study is performed on a 165 MW model of 
the main power system (MPS) of the pebble bed modular reactor 
(PBMR) that is based on a single closed-loop Brayton thermodynamic 
cycle. In general, the h-s graph is a useful tool in order to understand 

used to classify system malfunctions from fault patterns (signatures) 
based on a comparison between actual plant graphs and reference 
graphs. It is demonstrated that by applying the h-s graph approach, 
different fault signatures are derived for the examined fault conditions. 
The fault conditions that are considered for the MPS are categorized in 
three fault classes and comprise the main flow bypass of the working 

effectiveness or efficiency. The proposed approach is specifically 

normal power operation of the plant. The simulation of the faults 
suggests that it is possible to classify all of the examined system 
malfunctions correctly with the h-s graph approach, using only single 
reference fault signatures. 

10/00591 EQL3D: ERANOS based equilibrium fuel cycle 
procedure for fast reactors 

Krepel, J. et al. Annals of Nuclear Energy, 2009, 36, (5), 550-561. 

The advanced fast reactors of the fourth generation should be capable 

actinides from their own spent fuel. However, this recycling or actually 
The goal of this work is to develop a numerical tool, which can simulate 

cycle, and which can evaluate their safety parameters. The tool is 
named equilibrium fuel cycle procedure for fast reactors (EQL3D) and 
is based on the ERANOS 2.1 code platform. Equilibrium cycle or 
virtually equilibrium method for considering the homogeneous 
recycling of actinides is a known approach; however, in EQL3D the 
equilibrium method is newly applied for hexagonal-z 3D and r-z 2D 
core geometries and typically 33 energy-group neutron-flux calcu¬ 
lations. The utilization of hexagonal-z 3D geometry enables to 

within a multi-batch scheme. Furthermore, EQL3D enables compari- 

and safety-related parameters. The gas-cooled fast reactor (GFR) was 
The GFR geometry was based on an international neutronics bench- 
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mark with a simple setup and potential for latter upgrade. It was used 
to show the impact of several EQL3D options, e.g. different isotope 
evolution models, geometry selection, or cross-section recalculation 
frequency, on the equilibrium parameters. The results demonstrate the 

advanced fast reactors. Among others, also the ability of GFR 

10/00592 Fixation of radioactive chemical sludge in a 
matrix containing cement and additives 

Sinha, P. K. et al. Annals of Nuclear Energy, 2009, 36, (5), 620-625. 
The radioactive chemical sludge stored in a clariflocculator (CF) at 
CWMF has to be fixed in cement before disposal in Near Surface 
Disposal Facilities (NSDF). The gross /J-7 and lS7 Cs content associated 
with the sludge were typically of the order of 10 3 -10 4 Bq/g while the a 
content was about 10 2 Bq/g. The total solid content of the sludge varied 
in the range 3-13% by weight. Experiments were carried out to 

vermiculite and bentonite and characterize the resulting cement blocks 
with respect to leaching and compressive strength. Results indicated 
that the blocks obtained on mixing the sludge only with cement in the 
ratio 1.0:1.5 by weight showed good compressive strength but poor 

vermiculite (5% of weight of cement) reduced the compressive strength 
of bentonite but were very significant in case of vermiculite. The effect 

addition of only vermiculite to cement was recommended in order to 


<5 ls O isotopic values in the range of -5 to -20%o PDB, indicative of 


le striking similarities 

temperature (100-300 °C), low salinity group of fluid inclusions within 
the NaCl-H 2 0 system, and a lower temperature (50-150 °C), higher 
salinity group of fluid inclusions within the NaCl-CaCl 2 -H 2 0 system. 
Fluid inclusion density plots show some evidence of simple cooling, but 
most sites show two or more fluids were responsible for calcite 

hydrothermal or meteoric water that had undergone varying degrees 
of water/rock interaction, but basinal brines and seawater were also 

further characterize calcites. Strontium isotopes and rare earth 
Uranium-Th dating has found many old calcites beyond the useful 


:erglacial 
formation temperatures w< 


e fluid it 


nt with a glacial water origin, 
thermal ion mass spectrometry) have characterized inclusion fluids, but 
time. Cathodoluminescence and scanning electron microscopy with 
fluid generations within single calcite samples. Laser ablation and 


Rami 


netry a 


s that 


determining individual fluid inclusion chemistry and isotopes. 


10/00593 Optimization of recompression S-C0 2 power 
cycle with reheating 

Sarkar, J. and Bhattacharyya, S. Energy Conversion and Management, 
2009, 50, (8), 1939-1945. 

intermediate pressure between HP and LP turbines leading to 
maximum thermal efficiency is implemented for a supercritical C0 2 

nuclear reactors. Effects of various operating conditions and corn- 
studied as well. Finally, a comparison between supercritical C0 2 

optimization of recompression mass fraction shows that the present 
cycle configuration yields maximum thermal efficiency for nearly equal 
heat capacity values of both fluids in LTR. The effect of maximum 
cycle temperature on the optimum pressure ratio is negligible for lower 


effect becomes significant with ar 
cycle temperature and with inert 


in these parameters. Results 
imum cycle temperature 


higher than the geometric mean value between minimum and 
using reheating is calculated as 3.5% at optimum conditions. 


Economics, policy, supplies, forecasts 


10/00594 A review and comparison of fracture mineral 
investigations and their application to radioactive waste 
disposal 

Blyth, A. R. et al. Applied Geochemistry, 2009, 24, (5), 821-835. 

A compilation and comparison of fracture mineral studies from the 
Canadian and Fennoscandian Shields and the French Massif Central 

mineral deposition, with different rock types exerting local controls. 


. types 


1 fels 


range of geologica 


Rings,; 


in age range from 2.5 to 
ot appear to be 


ranging f 

ultramafic intrusives and volcanics that span ai 
0.36 Ga. Typica' 

include calcite, quartz, chlorite and clays, and these do ni 
Fennoscandian Shield has a much larger variety of fracture filling 
serpentine, graphite, magnesite and barite in addition to the minerals 

and temperature. The C and O isotopic range of calcite is very similar 
6 ls O values, is common at many sites. All of the sites have calcite with 


10/00595 China needing a cautious approach to nuclear 
power strategy 

Wang, Q. Energy Policy, 2009, 37, (7), 2487-2491. 

China is leading the recent revival of nuclear energy programs. The 

40GWe by V 202o) e whi] , e a tlie t ?ns?aned S ^apacRy r i^^!6GW^ in^OOL In 

country, the actual scale of Chinese nuclear power development is 
expected to reach 70GWe by 2020. However, the low cost proven 
uranium reverses (cost category to <130US$/kg) in China only meet 

increased demand is continued political sensitivity about the uranium 
trade. Meanwhile, the capacity of China’s spent fuel reprocessing 

administrative system of radioactive waste and spent fuel management 
development of nuclear power industry is not good, and the over- 
considering the uranium resources and spent fuel management. 


10/00596 Cost analysis of the US spent nuclear fuel 
reprocessing facility 

Schneider, E. A. et al. Energy Economics, 2009, 31, (5), 627-634. 

The US Department of Energy is actively seeking ways in which to 
delay or obviate the need for additional nuclear waste repositories 
beyond Yucca Mountain. All of the realistic approaches require the 

the infrastructure to do this and the costs of building and operating the 
suggested that there is a financial advantage to delaying the 
government-owned reprocessing plants, each with a 40 year service 
and 2100. Using published data for the component costs, and a social 

establish the unit cost for reprocessing and show that it increases 
slightly if deployment of infrastructure is delayed by a decade. The 

the most important pathway to reducing the overall cost of reproces- 
would be a way for the US government to recover the costs in a manner 


10/00597 Thermohydraulic transient studies of the Chinese 
200 MWe HTR-PM for loss of forced cooling accidents 

Zheng, Y. et al. Annals of Nuclear Energy, 2009, 36, (6), 742-751. 
Pressurized and depressurized loss of forced cooling (PLOFC and 

ture gas-cooled reactors. Analysis of the reactor characteristic 
behaviours during LOFC can provide useful reference to the physics, 
thermohydraulic and structure designs of the reactor core, and can also 
verify the design of the residual heat removal system (RHRS). The 
200 MWe high temperature gas-cooled reactor pebble-bed module 
project (HTR-PM), designed by the Institute of Nuclear and New 
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Energy Technology (INET) of Tsinghua University in China, is 

via negative temperature coefficients of reactivity, passive mechanism 
of decay heat removal and so on. In this paper, two cases of loss of 
forced cooling accidents have been analysed by using THERMIX code 
based on the preliminary design of the HTR-PM. With respect to the 
DLOFC, the effects of related key parameters on the maximum 
temperatures of fuel element and the reactor pressure vessel (RPV), as 

the calculation results, it is shown that, in the LOFC accidents, the 
safety limits and the RHRS can effectively remove the decay heat from 

PLOFC accident, the^DLOFC accident will lead to a much higher fuel 
element temperature but lower RPV temperatures and RHRS heat 

emissivity of RPV and water-cooling panel, and the average tempera¬ 
ture of the water-cooling panel, play important roles in the DLOFC 
accident. 


06 ELECTRICAL POWER 
SUPPLY AND 
UTILIZATION 


Scientific, technical 


10/00598 An analytical approach for assessment of voltage 
sags 

Goswami, A. K. et al. International Journal of Electrical Power & 
Energy Systems, 2009, 31, (7-8), 418-426. 

In this paper, analytical expressions for the calculation of remaining 


ltages dui 


:o fault 


ts of diff 


at fault 


t. The proposed analytical methods 


distributions are taken in 
the acceptability of the proposed method. The developed method is 
system. 


10/00599 An efficient hybrid evolutionary algorithm based 
on PSO and HBMO algorithms for multi-objective 
Distribution Feeder Reconfiguration 

Niknam, T. Energy Conversion and Management, 2009, 50, (8), 2074- 
2082. 

This paper introduces a robust searching hybrid evolutionary algorithm 
to solve the multi-objective distribution feeder reconfiguration (DFR). 
The main objective of the DFR is to minimize the real power loss, 
deviation of the nodes’ voltage, the number of switching operations, 

objectives are different and no commensurable, it is difficult to solve 
objective. This paper presents a new approach based on norm3 for the 
considered as a vector and the aim is to maximize the distance (norm2) 

vector while the constraints are met. Since the proposed DFR is a multi 
objective and non-differentiable optimization problem, a new hybrid 
evolutionary algorithm (EA) based on the combination of the honey 
bee mating optimization (HBMO) and the discrete particle swarm 
optimization (DPSO), called DPSO-HBMO, is implied to solve it. The 
results of the proposed reconfiguration method are compared with the 
solutions obtained by other approaches, the original DPSO and HBMO 
over different distribution test systems. 


10/00600 An integrated DEA-COLS-SFA algorithm for 
optimization and policy making of electricity distribution 
units 

Azadeh, A. et al. Energy Policy, 2009, 37, (7), 2605-2618. 

This paper presents an integrated data envelopment analysis (DEA)- 
corrected ordinary least squares (COLS)-stochastic frontier analysis 
(SFA)-principal component analysis (PCA)-numerical taxonomy (NT) 

of electricity distribution units. Previous studies have generally used 
electricity distribution units. However, this study proposes an inte¬ 


grated flexible approach to measure the rank and choose the best 

purposes. It covers both static and dynamic aspects of information 
environment due to involvement of SFA, which is finally compared 

The integrated approach would yield in improved ranking and 
usability and reliability of the proposed algorithm, 38 electricity 
by the proposed algorithm of this study. 


10/00601 Cogeneration systems with electric heat pumps: 
energy-shifting properties and equivalent plant modelling 

Mancarella, P. Energy Conversion and Management, 2009, 50, (8), 
1991-1999. 

In this paper, a novel approach to energy and CO2 emission modelling 
of cogeneration systems coupled to electric heat pumps is presented. 

variables involved in the analysis of such composite systems, and to 

environmental benefits potentially brought with respect to convention¬ 
al energy systems. To this purpose, the concept of equivalent 
cogeneration plant is introduced, characterized by equivalent electrical 


of the hi 


rough tl 


I by t 


nsfon 


at pump. The latter point is further highlighted by introducing 
(TMF) indicator. This formulation allows investigation of the 
equivalent efficiencies as the input entries to equivalent energy saving 
emission benefits occur, and their extent with respect to classical 

highlighting the generality and effectiveness of the models introduced. 
In particular, equivalent cogeneration systems for small-scale distrib¬ 
ute order of up to 50% with respect to benchmark generation means 
within a typical Italian energy context. 

10/00602 Design of a nonlinear power system stabilizer 
using synergetic control theory 

Jiang, Z. Electric Power Systems Research, 2009, 79, (6), 855-862. 
Electromechanical oscillations of small magnitude and low frequency 

periods of time. Power system stabilizers (PSSs) are traditionally used 
to provide damping torque for the synchronous generators to suppress 
the oscillations by generating supplementary control signals for the 
generator excitation system. Numerous techniques have previously 




ynthesi 


on a linearized model. This paper presents a non-linear power system 

the PSS is based fully on a simplified non-linear model of the power 
system. The dynamic characteristics of the proposed PSS are studied in 

the cases with a conventional PSS and without a PSS. Simulation 
results show the proposed PSS is robust for such non-linear dynamic 
system and achieves better performance than the conventional PSS in 


10/00603 Domestic lighting: a high-resolution energy 
demand model 

Richardson, I. et al. Energy and Buildings, 2009, 41, (7), 781-789. 

The use of electric lighting in the domestic sector depends mainly on 

activity of the household residents. This paper presents a detailed 

model and is used to construct high-resolution lighting electricity 
efficient and can easily provide data at 1-min resolution for a large 
representing the number of active occupants within a dwelling (people 
lighting between the occupants of a given dwelling and facilitates 

Appropriate correlation between dwellings is achieved through the use 
of appropriate active occupancy data and outdoor ambient light data. 

available. 


10/00604 Estimate of the electric energy generating 
potential for different sources of biogas in Brazil 

Salomon, K. R. et al. Biomass and Bioenergy, 2009, 33, (9), 1101-1107. 
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demands and improve recognition accuracy of NIEM results. Case 

algorithms and classifiers in terms of artificial neural networks due to 
various factors that determine whether a network is being used for 

transient program simulations, calculating the turn-on transient energy 
in the accuracy of NIEM results. Analysis results indicate that an 
dispatch for a cogeneration system and power utility. Additionally, a 
operational strategy of economic dispatch for a cogeneration system in 

results indicate that the NIEM system based on energy demands can 

system and power utility, and further reduce air pollution. Moreover, 
applying the NIEM system for economic dispatch can markedly reduce 
computational time and power costs. 


10/00621 Comparison of metaheuristic techniques to 
determine optimal placement of biomass power plants 

Reche-Lopez, P. et at. Energy Conversion and Management, 2009, 50, 
(8), 2020-2028. 

This paper deals with the application and comparison of several 

biomass-fuelled power plants. Both, trajectory and population-based 
methods are applied. In particular, two well-known trajectory methods, 
such as simulated annealing (SA) and tabu search (TS), and two 
commonly used population-based methods, such as genetic algorithms 
(GA) and particle swarm optimization (PSO) are hereby considered. In 
addition, a new binary PSO algorithm has been proposed, which 

approach. The fitness function for the metaheuristics is the profitability 
index, defined as the ratio between the net present value and the initial 

source, and the problem constraints are: the generation system must be 
5 MW. The comparative results obtained by all considered metaheur- 
problem. 


10/00622 Constructing load profiles for household 
electricity and hot water from time-use data - modelling 
approach and validation 

T • ’ " \gs, 2009, 41, (7), 753-768. 


Time-use data, describing 
potential of contributing t 


etail the everyday life of household 

mestic energy demand modelling. A 
moaei ior computation oi daily electricity and hot-water demand 
profiles from time-use data was developed, using simple conversion 
schemes, mean appliance and water-tap data and general daylight 




electricity measurements in a small sample of households reveals that 
with preservation of important qualitative features. The output from 

electricity and hot water from recent Swedish measurement surveys, 
occasionally ill-reported time-use data and on aggregate population 
developments are identified and it is suggested that modelling energy 
energy demand measurements in households. 


10/00623 DCGA based evaluating role of bundle lines in 
TNEP considering expansion of substations from voltage 
level point of view 

Mahdavi, M. et al. Energy Conversion and Management, 2009, 50, (8), 
2067-2073. ^ 

and performance of the future electric power network and influences 

have been presented for the solution of static TNEP (STNEP) 
problem. However, in all of them, the role of bundle lines in TNEP 
problem considering the expansion of substations from the voltage 


t of vi. 


stigatei 


role of bundle lines in STNEP problem is being studied considering 

decimal°codification genetic algorithm (DCGA). The effectiveness of 
the proposed idea is tested on an actual transmission network of the 


expansion planning and 


subsequent determining the network arrangement. In addition, con- 

cost of lines and substations decreases and therefore the total 
expansion cost of network is minimized. Also, it can be said, although 

conductor, constructing this type of lines in a transmission network 

lines in separate corridors and therefore the network expansion 
planning is optimized. 


10/00624 Electricity consumption and economic growth in 
South Africa: a trivariate causality test 

Odhiambo, N. M. Energy Economics, 2009, 31, (5), 635-640. 

This paper examines the causal relationship between electricity 

incorporate the employment rate as an intermittent variable in the 
- thereby creating a simple trivariate causality framework. The 

between electricity consumption and economic growth in South Africa. 
In addition, the results show that employment in South Africa 

whether the causality is estimated in the short-run or in the long-run 


towards the expansion of the electricity infrastructure should be 
exerted by the country’s strong economic growth and rapid industri- 
unprecedented power outages similar to those experienced in the 


10/00625 Feasibility of CHP-plants with thermal stores in 
the German spot market 

Streckiene, G. et al. Applied Energy, 2009, 86, (11), 2308-2316. 

The European Energy Exchange (EEX) day ahead spot market for 

peak and off-peak hours. Being able to shift electricity production from 
off-peak hours to peak hours improves the profit from CHP-plant 

makes it possible to shift production of electricity and heat to hours 
demand. Consequently, these conditions will have to influence the 
plant with thermal store under German spot market conditions is 
instead of only boilers at a Stadtwerke delivering 30,000 MW h-heat for 

CHP-plant of 4MW-el with a thermal store participating in the spot 
shows to which extent the optimal solution will vary by changing the 


10/00626 Frequency domain methods applied to 
forecasting electricity markets 

Trapero, J. R. and Pedregal, D. J. Energy Economics, 2009, 31, (5), 
727-735. 

decades have produced an increased interest in the problem of 
ologies are available in the literature nowadays with mixed conclusions 
modelling of electricity market time series sampled hourly in order to 



that allow for signal extraction of trend, diurnal, weekly and irregular 
no need for human intervention via any sort of identification stage; 
robustness of the method makes possible its direct use on both load 




the PJM interconnection market and the results improve on classical 
ARIMA models. 


10/00627 Hybrid evolutionary algorithms in a SVR-based 
electric load forecasting model 

Hong, W.-C. International Journal of Electrical Power & Energy 
Systems, 2009, 31, (7-8), 409-417. 


in energy management; however, electric load often presents 



‘sting 


essential. Support vector regression (SVR) reveals superior non-linear 
principle to minimize an upper bound of the generalization errors, it is 
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06 Electrical power supply and utilization (economics, policy, supplies, forecasts) 


quite different with ANNs model that minimizing the training errors. 

evolutionary algorithm (chaotic genetic algorithm, CGA) to forecast 
the electric loads, CGA is applied to the parameter determine of SVR 

scale of electric loads, genetic algorithms (GAs) are often faced with 
optimal solution or trapping into a local optimum. The proposed CGA 
internal randomness of chaos iterations, is used to overcome premature 
empirical results indicate that the SVR model with CGA (SVRCGA) 

namely SVMG (SVM model with GAs), regression model, and ANN 
model. 


extended from larger to smaller customers. As of 2008, almost all 

Based upon both previous implementation result of competition policy 
and review on their achievement, the Japanese government will begin a 

includes household customers. To prepare for policy suggestion on the 
Japanese electricity distribution. For the purpose, the authors estimate 

bution from 1983 to 2003. Using the estimated cost function, several 
economic measures are calculated, such as productivity growth, 
technical change and economies of scale and scope. The empirical 


10/00628 Influencing households’ energy behaviour - how 
is this done and on what premises? 

Gyberg, P. and Palm, J. Energy Policy , 2009, 37, (7), 2807-2813. 

This article examines the discourse that the idea of efficiency is built 
upon according to different actors trying to influence households’ 


n interest 


and energy c< 


lergy h 
authorities a 

that the individuals have to take responsibility for their own choices, 
more sustainable. The reasons given for changing one’s behaviour are 
environment. Common advice for energy reduction is to change to a 


routines. Only the LA21 project questions the need for all the 
apparatus as well as the possibility to improve existing artifacts, 
pointing to a need to change our lifestyle. The strong belief in science 

knowledge, where the only solution is to fill this gap. 


10/00632 Studies of air-flow and temperature fields inside a 
passenger compartment for improving thermal comfort and 
saving energy. Part I: Test/numerical model and validation 

Zhang, H. et at. Applied Thermal Engineering , 2009, 29, (10), 2022- 
2027. 

It is important to analyse the temperature and air-flow field inside the 
consumption. This paper uses commercial software, FLUENT, to 


ment with or without passengers. Validated by the experimental data, 

factors on the thermal comfort and the energy consumption. In the first 
paper, the test conditions and the numerical models are described in 


compared and good agreement is obtained. In addition, the air 
predicted by both transient and steady model, and the agreements 

of the models. In the companion part of the two papers the simulated 
effects of several operational conditions will be presented. 


10/00629 Market data analysis and short-term price 
forecasting in the Iran electricity market with pay-as-bid 
payment mechanism 

Bigdeli, N. et al. Electric Power Systems Research, 2009, 79, (6), 888- 


ability analysis of the most important loa 

market in its real size and is long enough t 
properties such as non-stationarity of rr 
predictability analysis, the bifurcation diagi 
of the data have been investigated. The 


I and price indices. The 
i make it possible to take 


;e plots 
:s of these analyses 

property of the system which implies short-term predictability. In the 
forecasting the two price indices in Iran’s electricity market. The 
Vichy 


s: the c 


market, a proper convergence rate in case of sudden vt 
errors. The simulation results based on experimental data from Iran 
developed neural networks in coping with and forecasting of the 
price indices. 


10/00630 Permit markets, market power, and the trade-off 
between efficiency and revenue raising 

Antelo, M. and Bru, L. Resource and Energy Economics, 2009, 31, (4), 
320-333. 

This paper focuses on an emissions permit market dominated by one 
permits revenue. In this setting, it is shown that the dominant firm’s 

non-distortionary revenue from permits without loss of consumer 
surplus. Since the government’s objectives are thus hampered in 

auction. Specifically, the regulator should sell permits directly, through 
remaining permits to the fringe firms. 


10/00631 Productivity growth and deregulation of 
Japanese electricity distribution 

Goto, M. and Sueyoshi, T. Energy Policy, 2009, 37, (8), 3130-3138. 
the amendment of Electricity Utility Industry Law in 1995, competition 
started from 2000. Eligibility to choose suppliers was gradually 


10/00633 Studies of air-flow and temperature fields inside a 
passenger compartment for improving thermal comfort and 
saving energy. Part II: Simulation results and discussion 

Zhang, H. et al. Applied Thermal Engineering, 2009, 29, (10), 2028- 
2036. 

In the first paper the simulation model, numerical methods and 
experimental measurement validation for a vehicle compartment with 

simulated results are presented. Simulation results with a variety of 
conditions reveal that: (1) a good choice for decreasing the cooling 
load in the summer time is increasing the inlet air temperature, not 

in a compartment with given conditions depends on the number of 

(3) the outside temperature has appreciable effect on the cooling load. 
While change of the vehicle speed hardly affects the cooling load of air 
conditioner when good seal of the compartment is assumed; (4) to 

(reducing its. transmissivity), and improve thermal insulation on the 
around the driver’s foot zone. The inlet air direction should be kept 


10/00634 Study of multi-objective optimization and 
multi-attribute decision-making for economic and 
environmental power dispatch 

Li, X. Electric Power Systems Research, 2009, 79, (5), 789-795. 
forced many electric utilities to restructure their practices to account 
reformulating the traditional economic dispatch problem such that 

economic/environmental dispatch problem is a multi-objective non¬ 
linear optimization problem with constraints. This study presents a 
hybrid approach to solve the combined economic-emission dispatch 
problem (CEED). In the first stage, a non-dominated sorting genetic 
algorithm II (NSGA II) is employed to approximate the set of Pareto 
solution through an evolutionary optimization process. In the 

proach is adopted to rank these solutions from best to worst and to 
single decision maker. This hybrid approach is tested on a six-unit 

entropy weight and TOPSIS method. Results obtained show that the 
optimization problem. 
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08 Combustion (burners, combustion systems) 


Carbon monoxide and hydrogen are two important components in 
syngas. In this study, the laminar flame speed of hydrogen/carbon 
monoxide fuel mixtures is measured over a large range of fuel 
compositions (0-100% volume fraction for hydrogen in the mixture) 

the laminar flame speed. The equivalence ratio covers from lean 
using the Bunsen flame, the laminar flame speed calculated with the 
empirical equations are derived which can be readily employed to 
hydrogen/carbon monoxide mixtures. 


10/00649 Fast pyrolysis comparison of coal-water slurry 
with its parent coal in Curie-point pyrolyser 

Wang, H. et at. Energy Conversion and Management, 2009, 50, (8), 
1976-1980. 

Curie-point pyrolyser is an instrument that can be used to analyse 
powder or slurry samples at medium heating rates. It can keep a 
constant heating rate to heat up the samples until the wire temperature 
reaches Curie-point temperature and remains the same temperature. 

by using a Curie-point pyrolyser. Kinetic parameters of pyrolysis were 
16.362 kj/mol, which is a little higher than that of its parent coal, 
heating rate are obtained, which are 617 K/s and 834 K/s, respectively. 


10/00650 Flame spread over thin fuels in actual and 
simulated microgravity conditions 

Olson, S. L. et at. Combustion and Flame, 2009, 156, (6), 1214-1226. 


in open flame spread, and also reproduces sc 


are described, one involving flame spread in a narrow channel 

actual microgravity. Three primary variables are considered: flow 
velocity, oxygen concentration, and gap size (or effect of heat loss). 

uniform flame front becomes corrugated and breaks into separate 
ing below standard extinction limits by increasing the oxidizer transport 
experiments due to the narrow samples employed. Breakup cannot 
buoyancy-induced opposed flow velocities that are larger than the 


ts for thin cellulose samples. Good agreement is 
between the two facilities. Supporting calculations using FLUENT 
negligible influence on the flow pattern for inlet velocities >5 cm/s. The 


results also indicate that the NCA quantitatively captures the essential 


10/00651 Flame-vortex Interaction driven combustion 
dynamics in a backward-facing step combustor 

Altay, H. M. et at. Combustion and Flame, 2009, 156, (5), 1111-1125. 
The combustion dynamics of propane-hydrogen mixtures are investi- 

combustor. The authors systematically vary the equivalence ratio, inlet 
combustor. Simultaneous pressure, velocity, heat release rate and 
experiments are used to identify and characterize several distinct 

equivalence ratio entering the flame is temporally and spatially 
uniform, and the combustion dynamics are governed only by flame- 
vortex interactions. Four distinct dynamic regimes are observed 
depending on the operating parameters. At high but lean equivalence 

around the large unsteady wake vortex. At intermediate equivalence 

lean blowout limit, long stable flames extending from the corner of the 
step are formed. At atmospheric inlet temperature, the unstable mode 
resonates at the 1/4 wavemode of the combustor. As the inlet 
temperature is increased, the 5/4 wavemode of the combustor is 
excited at high but lean equivalence ratios, forming the high-frequency 
unstable flames. Higher hydrogen concentration in the fuel and higher 


inlet temperatures reduce the equivalence ratios at which the 

dynamics maps or the response curves, that is the overall sound 
pressure level as a function of the equivalence ratio, for different 

strained premixed flames can be used to collapse the response curves 
the heat release rate parameter alone, rather than a function 
composition separately. The authors then formulate a theory for 

quasi-stable to unstable and unstable to high-frequency unstable modes 
take place. 


10/00652 Flux distribution of solar furnace using 
non-imaging focusing heliostat 

Lim, C. S. and Li, L. Solar Energy, 2009, 83, (8), 1200-1210. 

This paper discusses on the flux distribution of a quasi-single stage 


primary stage and a much smaller spherical concentrator as a 
secondary. As the optics of the primary stage heliostat is of non- 

of the hot spot of this type of solar furnace would be complicated, 
distributions of the hot spot for several different incident angles, which 
simulated. Simulation result shows that a solar furnace using an 8 x 8 m 






with 0.7 m aperture at 


1 27 cn 


10/00653 Improvement of micro-combustion stability 
through electrical heating 

Zhou, J. et al. Applied Thermal Engineering, 2009, 29, (11-12), 2373- 
2378. 

This experiment investigates the performance of a micro combustor 
under different operation conditions, and its improvement with 

out occurred at 0.08 and 0.4L/min, respectively. Electrical heating 

and 4.70 W, the equivalence ratio ranges of stable combustion are 
extended from 0.362 - 6.52 to 0.178 - 7.66 and 0.126 - 9.43 on average, 
respectively, and it is more effective in the lean and low-flow-rate cases. 

" ’ ’ ' ' ' it high flow rates. 


n the : 


e higher 


region are closer to the nozzle outlet around 1.17 mm on average than 
combustor surface are found to be related to its performance. The rich 
than the lean cas 
moderate flow ra 


s, which enhances the stability effectively. However, 
es, thus more severe shift downstream occurs. 


10/00654 Influence of HCI on CO and NO emissions in 
combustion 

Wei, X. et al. Fuel, 2009, 88, (10), 1998-2003. 

The influence of HCI on CO and NO emissions was experimentally 
investigated in an entrained flow reactor (EFR) and an internally 
circulating fluidized bed (ICFB). The results in EFR show the addition 
of HCI inhibits CO oxidation and NO formation at 1073 K and 1123 K. 
At the lower temperature (1073 K) the inhibition of HCI becomes more 

increase the concentration of HCI during the combustion of coal or 

and N 2 0. HCI greatly increases CO and CH 4 emission in the flue gas. 
A detailed mechanism of C0/N0/HC1/S0 2 system was used to model 
the effect of HCI in combustion. The results indicate that HCI not only 

accelerates the chemical equilibration of radicals. The influence of HCI 
on the radicals mainly occurs at 800-1200 K. 


10/00655 Investigation of combustion kinetics of treated 
and untreated waste wood samples with thermogravimetric 
analysis 

Yorulmaz, S. Y. and Yorulmaz, A. T. Fuel Processing Technology, 
2009, 90, (7-8), 939-946. 

In the present study, combustion mechanisms, thermal kinetics, and 

(untreated pine and treated MDF, plywood and particleboard). Waste 
wood samples were combusted in air at 10, 20 and 30°C/min heating 

decomposition of treated samples takes place at lower temperatures as 
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09 Process heating, power and incineration (energy applications in industry) 


shows that this is the result of an interaction between the liquid phase 

or little, liquid phase the included minerals act as pore producer in the 
coal matrix. Otherwise, the included minerals dilute and absorb the 

voids and more ordered structure, thus, lower reactivity. 


10/00663 The negative effects of alcohols on carbon 
nanotube synthesis in a nebulised spray pyrolysis process 

Cele, L. M. and Coville, N. J. Carbon, 2009, 47, (7), 1824-1832. 
Multi-walled carbon nanotubes were synthesized by the nebulized 
spray pyrolysis (frequency 1.6 MHz) of toluene and toluene-alcohol 

were characterized by TEM, SEM, laser-Raman spectroscopy and 
octanol in the reaction mixture reduces the CNT yield, growth rate and 
oxidation. The data suggests that the exposure of the alcohol-co 


lit CNT fori 


i in the 


of 


10/00664 Wood ash dilemma-reduced quality due to poor 
combustion performance 

Sarenbo, S. Biomass and Bioenergy, 2009, 33, (9), 1212-1220. 
concentrations of environmentally harmful elements are a part of the 


it cycle 


ie fern 


soil. It is assumed that the same quantities of harmful elements are 
harvested from the forest and recycled back. This principle does not 
apply to polycyclic aromatic hydrocarbons (PAHs) since these 
pollutants are formed during the combustion process, especially when 

tors are adjusted in order to reduce NO x -emissions, indirectly causing 
formation of PAHs. This study examined fly ash from combustion of 
pulverized wood for its elemental and PAH concentrations during a 
period of 9 weeks. The 16 EPA-PAH concentrations range between 40 
and 300mgkg _1 . Re-burning of the ash reduces the PAH concen- 


to 5%, enhancing its composition significantly. It is important to 
determine the amount and fate of PAHs spread on forest soils with 

ecosystem. Maximized energy efficiency of industrial boilers is the key 
to reducing anthropogenic emissions of greenhouse gases and enabling 
a sustainable nutrient recycling system. 


temperature conditions. This would also correspond to the threshold of 

Only knowledge of the flammability limit values of the pure fuel on its 
own in air at atmospheric pressure and temperature conditions are 

included methane, ethylene, propane, butane, carbon monoxide and 
It is shown that there is a satisfactory agreement between predicted and 

10/00667 Utility theoretic semi-logarithmic incomplete 
demand systems in a natural experiment: forest fire impacts 
on recreational values and use 

Hilger, J. and Englin, E. Resource and Energy Economics, 2009, 31, (4), 
287-298. 

number of goods that handles correlation between goods and over 
time. The bivariate compound Poisson estimator is applied to a semi- 
logarithmic incomplete demand system to estimate the demand for 
wilderness recreation and the associated welfare measures both prior 

can simultaneously affect the environmental qualities of many 
demand system approach for modelling consumer behaviour that 
goods and time. Results suggest an increase in consumer welfare per 


09 PROCESS HEATING, 
POWER AND 
INCINERATION 


Energy applications in industry 


Fire safety 


10/00665 Investigating the effect of computational grid 
sizes on the predicted characteristics of thermal radiation 
for a fire 

Lin, C. H. et at. Applied Thermal Engineering, 2009, 29, (11-12), 2243- 
2250. 

Recently, the phenomenological modelling of fires has been shifted 
computational fluid dynamics (CFD) techniques. Therefore, the major- 
dieted radiative characteristics involved in a fire using CFD 
the consideration of prediction accuracy and computing cost. Based on 

decreasing grid size and would approach to a quasi-steady value if the 
simulation grids are adopted to be small enough. Similar results are 

distributions of radiative heat fluxes have no significant variations as 
small pool fires with various diameters (20-38 cm) are conducted to 

the predicted results for radiative heat fluxes and flame heights show 
good agreement with the experimental data for different-size pool fires. 

of pool fires in obtaining the accurate enough predictions with 
reasonable computing time. 

10/00666 Prediction of the extent of diluents 
concentrations in flammability limited gaseous fuel-diluent 
mixtures in air 

Bade Shrestha, S. O. et at. Applied Thermal Engineering, 2009, 29, (11- 
12), 2574-2578. 

A method is described for estimating the maximum diluent concen- 
flame propagation from an ignition source possible at different initial 


10/00668 A critical comparison of frictional stress models 
applied to the simulation of bubbling fluidized beds 

Passalacqua, A. and Marmo, L. Chemical Engineering Science, 2009, 64, 
(12), 2795-2806. 

near the minimum fluidization condition is strongly influenced by the 
trated and their motion dominated by enduring contact among them 
in a Eulerian-Eulerian two fluid model based on the kinetic theory of 

kinetic theory of the granular flow and with experimental data both in a 
bubbling fluidized bed with a central jet and in a bubbling fluidized bed 

diameter along the height of the fluidized beds is examined, the shapes 
in time of the bubbles is shown. In the case of the bed with a central jet, 


that the introduction of a frictional stress model improves the pre- 


is pointed out through a se 


10/00669 A novel method for estimating the initial rotor 
position of PM motors without the position sensor 

Rostami, A. and Asaei, B. Energy Conversion and Management, 2009, 
50, (8), 1879-1883. 

Permanent magnet (PM) motors have been used widely in the 
drawback of their control system. The sensorless methods using the 

standstill; recently, a few methods proposed to detect the initial rotor 
position, but they have high estimation error which reduces starting 
torque of the motor. Therefore, in this paper, a novel method to detect 
the initial rotor position of the PM motors is proposed, first, by using a 

saturation of the stator core is analysed; then a novel method based on 
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09 Process heating, power and incineration (energy applications in industry) 


This paper studies the energy valorization of sewage sludge using a 

the cylindrical samples of the sewage sludge in the preheated recycled 
cooking oil. Experimental frying curves for different conditions were 
determined. Calorific values for the fried sewage sludge were hence 
determined to be around 24MJkg~ 1 , showing the auto-combustion 

prediction of the water removal during frying was developed. Another 
also developed. Typical frying curves were obtained and validated 


10/00678 Flow simulation in an electrostatic precipitator of 
a thermal power plant 

Haque, S. M. E. et at. Applied Thermal Engineering, 2009, 29, (10), 
2037-2042. 

The performance of electrostatic precipitator (ESP) is significantly 
affected by its complex flow distribution arising as a result of its 

ESP used at a local thermal power plant is modelled numerically using 
computational fluid dynamics (CFD) technique to gain an insight into 
the flow behaviour inside the ESP. CFD code FLUENT is used to carry 
out the computations. Numerical calculations for the gas flow are 
carried out by solving the Reynolds-averaged Navier-Stokes equations 
coupled with the k-e turbulence model equations. The results of the 
simulation are discussed and compared with on-site measured data 
supplied by the power plant. The predicted results show a reasonable 

for the thermal power plant to predict the effect of possible 
modifications made to the ESP design on the flow pattern. 


10/00679 High-performance control of a three-phase 
voltage-source converter including feedforward 
compensation of the estimated load current 

Leon, A. E. et al. Energy Conversion and Management, 2009, 50, (8), 
2000-2008. 

In this paper a new control strategy for voltage-source converters is 
introduced. The proposed strategy consists of a non-linear feedback 

compensation of the estimated load current. In this study an energy 
to avoid the internal dynamics. In this way, a full linearization is 


it is feedforwarded to improve the performance of the 
:e rugged and cheaper implementation. The estimate is 


electricity and other fuels, convert to utilizing DH. Heat loads for 

characteristics such as temperature levels and time-dependency. 
MeHLA has been used to analyse 34 Swedish industries and the 


industi 


o DH 


can result in heat load duration curves that are less c 

An evenly distributed heat load curve can result in increased annual 
operating time for base load DH plants such as cogeneration plants, 
leading to increased electricity generation. In addition to the positive 
effects for the DH load duration curve, the conversions to DH can also 
n 11% reduction in the use of electricity, a 40% re 


of fo 


lergy end-ui 


s. Converting 

lead to a potential reduction of the global carbon dioxide 
112,000 tonnes per year. 


DH 


the 


10/00682 Indicators for industrial energy efficiency In India 

Gielen, D. and Taylor, P. Energy, 2009, 34, (8), 962-969. 

is projected to increase as the economy expands rapidly. The level of 
as cement, are relatively efficient, while others, such as pulp and paper, 
on direct reduced iron, pulp and paper and small-scale cement kilns 


percentage and absolute terms. Under business as usual, industrial 
energy use is projected to rise faster than total final energy use. A 
strong focus on energy efficiency can reduce this growth, but C0 2 
emissions will still rise substantially. If more substantial C0 2 emissions 

combined with measures that reduce the carbon intensity of the 


10/00683 Influence of calcination conditions on carrying 
capacity of CaO-based sorbent in C0 2 looping cycles 

Manovic, V. et al. Fuel, 2009, 88, (10), 1893-1990. 

his study examines the loss of sorbent activity caused by sintering under 

included two limestones: Havelock limestone from Canada (New 
Brunswick) and a Polish (Upper Silesia) limestone (Katowice). 

and a tube furnace (TF). Two calcination conditions were employed: in 
N 2 at lower temperature; and in C0 2 at high temperature. The samples 
obtained were observed with a scanning electron microscope (SEM) 

the energy dispersive X-ray (EDX) method. The quantitative influence 

desorption tests, gas displacement pycnometry and powder displace¬ 
ment pycnometry; BET surface areas, BJH pore volume distributions, 
skeletal densities and envelope densities were determined. The SEM 


10/00680 Hydrodynamics and energy consumption studies 
in a three-phase liquid circulating three-phase fluid bed 
contactor 

Rusumdar, A. J. et al. Experimental Thermal and Fluid Science, 2009, 
33, (5), 791-796. 

The hydrodynamics and energy consumption have been studied in a 
phase fluidized bed (0.15m IDx lm height) with concurrent gas- 
up. The hydrodynamic behaviour is described and characterised by 
can be uniformly distributed^over the whole height of the column. The 

rate, solid density and particle size on solid hold up, energy 
the elevated pressures a superior method for better prediction of 
adopted. The results have been interpreted with Bernoulli’s theorem 

and liquid as a pretend fluid, a simplification has been made to predict 
the particle terminal settling velocities. The Richardson-Zaki par- 

proposed with the experimental results for the three-phase fluidization. 

10/00681 Increased use of district heating in industrial 
processes - impacts on heat load duration 

Difs, K. et al. Applied Energy, 2009, 86, (11), 2327-2334. 

Current knowledge of the potential for an increased use of industrial 
district heating (DH) due to conversions of industrial processes to DH 
is limited. In this paper, a method for heat load analysis (MeHLA) for 
exploring industrial DH conversions has been developed. This method 

processes have on the local DH system, when processes that utilize 


images showed noticeably larger CaO sub-grains were produced by 

calcination in nitrogen. The EDX elemental analyses showed a strong 
influence of impurities on local melting at the sorbent particle surface, 
which became more pronounced at higher temperature. Results of 
BET/BJH testing clearly support these findings on the effect of 

density measurements showed that particles displayed densification 
upon cycling and that particles calcined under C0 2 showed greater 
densification than those calcined under N 2 . Interestingly, the Katowice 

increase of activity for cycles involving calcination under N 2 in the 
CaO-based C0 2 looping cycle technology, more attention should be 

and the presence of impurities originating from fuel ash and/or 
limestone. 


10/00684 Joining semi-closed gas turbine cycle and 
tri-reforming: SCGT-TRIREF as a proposal for low C0 2 
emissions powerplants 

Fiaschi, D. and Baldini, A. Energy Conversion and Management, 2009, 
50, (8), 2083-2097. 

applied industrial process. Recently, it has been considered for 
chemical recuperation (i.e. chemical looping CRGT) and (II) 
low C0 2 releaser. The possibility of enhancing methane conversion by 

turbines, the possibility of applying tri-reforming is related to the 
availability of some C0 2 into the fluegas going to the reformer. This 
happens in semi-closed gas turbine cycles (SCGT), where the fluegas 
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has a typical 14-15% C0 2 mass content. The possibility of joining 
CRGT and SCGT technologies to improve methane reforming and 
propose an innovative, low C0 2 emissions gas turbine cycle was 
assessed here. One of the key issues of this joining is also the possibility 

as the SCGT is a water producer cycle. The SCGT-TRIREF cycle is an 
SCGT cycle where fuel tri-reforming is applied. The steam due to the 
reformer is generated by the vaporization of the condensed w 


hanger, 


m the 


main compressor, where the exhausts are cooled down and partially 
the turbine exhausts cooling. The reforming process is partially 

generates superheated steam) and partially by the auto thermal 
reactions of methane with fresh air, coming from the compressor (i.e. 

reforming effect) increases with decreasing steam/methane ratio: at 
C0 2 . At high values of steam/methane ratio, the steam reforming 

interested to tri-reforming. Under optimized conditions, which can be 
reached at relatively high pressure ratios (25-30), the power cycle 
showed a potential efficiency around 46% and specific work at 550 kj/ 
kg level. When the amine C0 2 capture is applied, the specific C0 2 
emissions range between 45 and 55g c0 2/kWh. 

10/00685 Multi-criteria evaluation of hydrogen and natural 
gas fuelled power plant technologies 

Pilavachi, P. A. et al. Applied Thermal Engineering, 2009, 29, (11-12), 
2228-2234. 

This paper evaluates nine types of electrical energy generation options 
with regard to seven criteria. The options use natural gas or hydrogen 

evaluation, which allows decision-making when single or multiple 

hydrogen combustion turbine, the hydrogen internal combustion 
engine, the hydrogen fuelled phosphoric acid fuel cell, the hydrogen 

cell, the natural gas fuelled solid oxide fuel cell, the natural gas turbine, 


al gas cc 


engine. The ci 


>r the evaluation are C0 2 emissions, NO, 


service life and produced electricity cost. A total of 19 scenarios were 
studied. In 15 of these scenarios, the hydrogen turbine ranked first and 

However since the hydrogen combustion turbine is still under research, 
nowadays proved to be the natural gas combined cycle which ranked 

production technology proved to be the natural gas fuelled phosphoric 
acid fuel cell, which ranked in the last position in 13 scenarios. 


10/00686 Numerical investigation of hot air recirculation of 
air-cooled condensers at a large power plant 

Liu, P. et al. Applied Thermal Engineering, 2009, 29, (10), 1927-1934. 
In order to minimize the hot air recirculation (HAR) to ensure normal 

recirculation phenomenon and its dependence on ambient winds are 
numerically simulated by using the computational fluid dynamics code, 
FLUENT. Under the constant ambient temperature, the effects of 
different wind speed and wind direction on the HAR are qualitatively 

(HRR). The mechanism of occurrence of hot air recirculation are 
existing and normally operating power plants, the HAR is more 

two improved measures increasing the wind-wall height and accelerat¬ 
ing the rotational speed of the fans near the edge of the ACC platform 


10/00687 On-line monitoring the performance of coal-fired 
power unit: a method based on support vector machine 

Cai, J. et al. Applied Thermal Engineering, 2009, 29, (11-12), 2308- 
2319. 


of coal-fired power unit. A support vector machine (SVM) is used to 
exhaust steam enthalpy in turbine, which are two difficulties in the real 
plant. Comparison between the output of SVM modelling and the 

better accuracy and generalization. This presented monitoring method 
is proven by the results of application cases in a practical coal-fired 
power plant. 


10/00688 Reducing C0 2 emissions for an IGCC power 
generation system: effect of variations in gasifier and 
system operating conditions 

Gnanapragasam, N. et al. Energy Conversion and Management, 2009, 
50, (8), 1915-1923. 

In an integrated gasification combined cycle (IGCC) power generation 
system performance while the optimization of system operating 

o the gasifier and IGCC system are currently investigated 
a sensitivity analysis of gasifier and system operating 
i. In the analysis, the following are varied: (i) thermal 

sifier (steam-coal, oxygen-coal ratios) and (iii) fuel (four solid fuels 
e considered). The thermal operating conditions used here are 


le inlet 


at three 


in the 1 


system (the gas turbine combustion chamber, the gas turbine and the 
gasifier and the IGCC system are analysed considering fuel utilization 

combined cycle efficiency and C0 2 emissions. The analysis is discussed 
" ' is of the increase in gasification of the fixed carbon in the 


i.e. froi 


on) thus 


proposed IGCC system for the entire range of gasification. Results 
efficiency, (ii) marginally decreases net work output rate, (iii) reduces 
the supplementary firing chamber helps to reduce C0 2 emissions for 

yields lower C0 2 emissions for all conditions discussed. Increasing the 
compressed air inlet temperature to the gas cycle increases C0 2 


>. A higher 
emissions and a lower oxygen-to-coal ra 
Higher carbon content in the fuel ; 
especially at above 60% gasification. 




:r C0 2 f 


c C0 2 


10/00689 The economics of reburning with cattle manure- 
based biomass in existing coal-fired power plants for NO, 
and C0 2 emissions control 

Carlin, N. T. et al. Biomass and Bioenergy, 2009, 33, (9), 1139-1157. 
Coal plants that reburn with cattle biomass (CB) can reduce C0 2 
emissions and save on coal purchasing costs while reducing NO, emis¬ 
sions by 60-90% beyond levels achieved by primary NO, controllers. 
Reductions from reburning coal with CB are comparable to those 
obtained by other secondary NO, technologies such as selective 
catalytic reduction (SCR). The objective of this study is to model 
potential emission and economic savings from reburning coal with CB 

sheet computer program was developed to model capital, operation, 

catalytic reduction (SNCR). A base case run of the economics model, 
showed that a CB reburn system retrofitted on an existing 500 MW, 
coal plant would have a net present worth of -$80.8 million. 
Comparatively, an SCR system under the same base case input 
parameters would have a net present worth of +$3.87 million. The 
greatest increase in overall cost for CB reburning was found to come 

CB reburning system retrofit on an existing coal-fired plant improved 
C0 2 taxes of $25 tonne” 1 could make CB reburning as economically 

suitable, low-ash CB may require future research to concentrate on 
smaller capacity coal-fired units between 50 and 300 MW,. 


10 SPACE HEATING AND 
COOLING/HEAT PUMPS 

10/00690 A ‘drop-in’ refrigerant R431A for replacing 
HCFC22 in residential air-conditioners and heat pumps 

Park, K.-J. et al. Energy Conversion and Management, 2009, 50, (7), 
1671-1675. 

In this study, thermodynamic performance of R431A and HCFC22 is 
measured in a heat pump bench tester under air-conditioning and heat 

71% propane and 29% HFC152a by mass. It has no ozone depletion 
potential and low greenhouse warming potential of 43. R431A also 
offers a similar vapour pressure to that of HCFC22 for possible ‘drop- 
in’ replacement. Test results showed that the coefficient of perform¬ 
ance of R431A is 3.5-3.8% higher than that of HCFC22 while the 
capacity of R431A is very similar to that of HCFC22 under both 
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Air-side heat transfer and friction characteristics of five kinds of fin- 

the diameter of tubes (A, = 18 mm), have been experimentally 
investigated. The test samples consist of five types of fin configur- 

longitudinal vortex generators (VGs) and mixed fin with front 6-row 

correlations for different types of heat exchangers were obtained with 
the Reynolds numbers ranging from 4000 to 10,000. It was found that 
crimped spiral fin provides higher heat transfer and pressure drop than 

the above five fins has been evaluated under three sets of criteria and it 
was shown that the heat exchanger with mixed fin (front VG fin and 
rear slit fin) has better performance than that with fin with delta-wing 
VGs, and the slit fin offers best heat transfer performance at high 
Reynolds numbers. Based on the correlations of numerical data, 
genetic algorithm optimization was carried out, and the optimization 
results indicated that the increase of VG attack angle or length, or 
decrease of VG height may enhance the performance of VG fin. The 


10/00707 Experimental investigation of plastic finned-tube 
heat exchangers, with emphasis on material thermal 
conductivity 

Chen, L. et al. Experimental Thermal and Fluid Science, 2009, 33, (5), 
922-928. 

In this paper, two modified types of polypropylene (PP) with high 
thermal conductivity up to 2.3 W/m K and 16.5 W/m K are used to 
manufacture the finned-tube heat exchangers, which are prospected to 

heat pump, sea water desalination, etc. A third plastic heat exchanger is 
Experiments are carried out to determine the thermal performance of 

exchanger with thermal conductivity of 16.5 W/m K can achieve overall 
heat transfer coefficient of 34 W/m 2 K. The experimental results are 

the effect of material thermal conductivity on heat exchanger thermal 

threshold value of material thermal conductivity. Below this value 
improving thermal conductivity can considerably improve the heat 
exchanger performance while over this value improving thermal 
conductivity contributes very little to performance enhancement. For 
the finned-tube heat exchanger designed in this paper, when the plastic 
thermal conductivity can reach over 15 W/m K, it can achieve more 

aluminium or copper heat exchanger performance with the same 


10/00708 Feasibility study on power ultrasound for 
regeneration of silica gel - a potential desiccant used in 
air-conditioning system 

Yao, Y. et al. Applied Energy, 2009, 86, (11), 2394-2400. 

A new regeneration method using power ultrasound was put forward to 
overcome the limitations of silica gel in air-conditioning applications, 

The technical feasibility of the new method was validated experimen¬ 
tally and demonstrated in detail from different sides. The experiments 

55 °C, 65 °C and 75 °C. The power and frequency of ultrasound applied 

three indicators, including the regeneration degree (RD), enhanced 
rate of regeneration (ER) and energy-saving rate (ESR), were 
suggested to evaluate the effect of power ultrasound in the regener- 

moisture diffusivity in silica gel, and the Arrhenius equation for the 
determination of energy activation of moisture desorption on silica gel. 
The analysis results prove that the introduction of high-intensity 
ultrasound to the regeneration of silica gel can help to improve the 

should owe to the special ‘heating effect’ and ‘micro-vibration effect’ 

in silica gel and lower the activation energy of moisture desorption on 
silica gel. 


been carried out on the different cases of electrically heated elliptic 


temperature at different cases of elliptic tubes, have been measured. 
The testing fluid was air and the Reynolds number ranged from about 
4.75 x 10 3 to 3.96 x 10 4 . The analysis of the entropy generation is based 
on the principle of minimizing the rate of total entropy generation that 

forces are presented. The results indicate that the fin position on the 
friction factor and irreversibility ratio. The correlations of average 
presented. 


10/00710 Heat rejection pressure optimization for a carbon 
dioxide split system: an experimental study 

Aprea, C. and Maiorino, A. Applied Energy, 2009, 86, (11), 2373-2380. 
Recent studies indicate carbon dioxide (R744) as a valid alternative to 
classical substances such as HFCs used in vapour compression plants. 
However a transcritical refrigeration cycle is needed because the 

temperature. Consequently the carbon dioxide refrigerator perform- 
paper an experimental investigation on working optimization for a 
varying the heat rejection pressure an optimum working condition has 
simplified model to predict the optimum heat rejection pressure is 

rejection pressure optimization is a convenient method to improve the 
based on the aforementioned model has been proposed in order to 


10/00711 Heating characteristics of convection reflow 


se soldering failures. This study investigates how the 


the convection reflow oven itself, the .heating^ capability is mainly 

how the construction of the reflow oven affects the flow of gas in the 
During these experiments, temperature changes were measured at 
oven. From this data, the 3D directional characteristics of the heat 

thermal modelling of the reflow soldering process and are also useful 
latest reflow ovens constructed with the nozzle-matrix blower system 


10/00712 Hygrothermal performance study of an innovative 
interior thermal insulation system 

Pavlik, Z. and Cemy, R. Applied Thermal Engineering, 2009, 29, (10), 
1941-1946. 

hydrophilic mineral wool which can serve as an alternative solution to 
the paper. At first, the process of materials, design is described. Then, 

winter climate in central Europe. In the experiment, the profiles of 
monitored. Measured temperature profiles demonstrate the proper 
be considered very good as no water condensation during the whole 
the basic requirements for the successful application of the system in 


10/00709 Forced convection and entropy generation from 
elliptic tubes with longitudinal fins 

Ibrahim, E. and Moawed, M. Energy Conversion and Management, 
2009, 50, (8), 1946-1954. 

An experimental investigation has been conducted to clarify heat 
transfer characteristics and entropy generation for individual elliptic 
tubes with longitudinal fins. The investigated geometrical parameters 

the tube and at the front and rear of the tube. The experiments have 


10/00713 Improved lumped models for combined 
convective and radiative cooling of a wall 

Tan, Z. et al. Applied Thermal Engineering, 2009, 29, (11-12), 2439- 
2443. 


radiative cooling. The improved lumped models are obtained through 
comparison with numerical solution of the original distributed 
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residential 


i application of energy efficiency and microgenera- 


10/00721 Neural networks analysis of thermal 
characteristics on plate-fin heat exchangers with limited 
experimental data 

Peng, H. and Ling, X. Applied Thermal Engineering, 2009, 29, (11-12), 
2251-2256. 

In this paper, an application of artificial neural networks (ANNs) was 
presented to predict the pressure drop and heat transfer characteristics 
in the plate-fin heat exchangers (PFHEs). First, the thermal perform¬ 
ances of five different PFHEs were evaluated experimentally. The 
Colburn factor j and friction factor / to different type fins were 

neural network based on back propagation algorithm was developed to 
model the thermal performance of the PFHEs. The ANNs was trained 
using the experimental^ data to predict j and / factors in PFHEs. 

better network for prediction. The predicted values were found to be in 
good agreement with the actual values from the experiments with mean 

tively. This demonstrated that the neural network presented can help 
new type fins in PFHEs under various operating conditions. 


10/00722 Numerical study on the heat storing capacity of 
concrete walls with air cavities 

Zhang, Z. L. and Wachenfeldt, B. J. Energy and Buildings, 2009, 41, (7), 
769-773. 

Finite element analyses using COMSOL have been carried out to study 




ring capacity oi 


with 


cavities, and to explore the possibility of using one 
ss density to represent the effect of concrete walls with air cavities in 
it analyses have been carried 


fit the equivalent mass density. Because of the presence of air cavities 
thermal conductivity. However, for the one-layer model an exaggerated 
used in order to simulate the heat storing capacity of the concrete walls 
strongly dependent on the wall thickness. 


10/00723 On-road performance analysis of R134a/R600a/ 
R290 refrigerant mixture in an automobile air-conditioning 
system with mineral oil as lubricant 

Ravikumar, T. S. and Lai, D. M. Energy Conversion and Management, 
2009, 50, (8), 1891-1901. 

R134a has been accepted as the single major refrigerant in the 
automobile industry and it has been used worldwide. But, the problem 

conventional mineral oil, the synthetic PAG oil used with R134a is 
highly hygroscopic in nature. The PAG lubricants come with different 

issues. Therefore, a refrigerant, which will be readily available to 
present study the readily available R134a is used in place of R12. 

lubricant, R134a is mixed with the commercially available hydrocarbon 
blend, (45.2% R290 and 56.8% R600a) in the proportion of 91% and 

below the lower flammable limit. This new mixture R134a/R600a/R290 

the true running conditions and compared with the results that has 
been obtained with R12. The cool down performance under varying 
speed and varying ambient conditions, system performance under 

ditions is studied. The test results show that the new blend can be a 
promising substitute for the existing R12 systems and it can eliminate 
the use of hygroscopic PAG oil. 


10/00724 Phase change characteristic study of spherical 
PCMs in solar energy storage 

Veerappan, M. et al. Solar Energy, 2009, 83, (8), 1245-1252. 

acid and 35mol% lauric acid, calcium chloride hexahydrate, n- 

developed for solidification and melting of sphere with conduction, 
with previous experimental studies. Good agreement was found 


between the analytical predictions and experimental study and the 
deviations were lesser than 20%. Heat flux release at the wall, 
cumulative energy release to the external fluid, are revealed for the 
best PCM. The influence of the size of encapsulation, initial 
temperature of the PCM, the external fluid temperature on solidified 
and molten mass fraction, and the total phase change time are also 


10/00725 Prediction of an effective cooling output of the 
fin-and-tube heat exchanger under frosting conditions 

Lenic, K. et al. Applied Thermal Engineering, 2009, 29, (11-12), 2534- 
2543. 

formation on a fin-and-tube heat exchanger has been presented. For 
mathematical model of frost formation has been developed and 

have been experimentally validated. For determination of an effectively 
exchanged heat flux inside the heat exchanger, the influence of the 

process have been taken into account. A detailed calculation of the 
resistance of the frost layer. The influence of frost formation on the 
exchanged heat flux has been calculated for different operating 

Results have shown that the effectively exchanged heat flux signifi¬ 
cantly depends on operating conditions, such as air humidity and 
temperature, as well as the cooling cycle duration. 


10/00726 Preparation and application effects of a novel 
form-stable phase change material as the thermal storage 
layer of an electric floor heating system 

Li, J. et al. Energy and Buildings, 2009, 41, (8), 871-880. 


which comprises micro-encapsulated paraffin (MEP) as the latent heat 
the matrix. It has the following merits: proper phase transition 
region, suitable thermal conductivity, good shape retention and 
energy efficient buildings without encapsulation. Simulation studies 

reduction "effects the FSPCM as theVermal storage layer (TSL) 
material of an electric floor heating system (EFHS). The results show 
that it is promising to use the FSPCM plate as the TSL to achieve 
better temperature-regulating and cost-reduction effects, and the 
application effects depend on the heating mode of the EFHS and the 
thickness of FSPCM plates. The cost-benefit analysis indicates also that 
the prepared FSPCM has the potential to serve as the TSL in an 


10/00727 Revamp study of crude distillation unit heat 
exchanger network: energy integration potential of delayed 
coking unit free hot streams 

Bulasara, V. K. et al. Applied Thermal Engineering, 2009, 29, (11-12), 
2271-2279. 


(CDU)°heat exchanger network P (HEN) of a typical refinery with and 
without the consideration of the free hot streams available in the 

cases of revamp study have been considered namely (a) installation of 
existing heat exchangers. Based on the study, it has been evaluated that 

with respect to that available for the base case. On the other hand, the 
enhance energy integration by 15.66% (with respect to the base case) 

water duties by 89.8%. Of various cases considered, the most attractive 
option corresponds to the partial revamp of CDU HEN along with 
DCU free hot streams that involve the reutilization of existing heat 

revamp design needs an additional investment of M$2.68 to enhance 
annual profit by M$1.58 with a payback period of 1.9years. Thereby, 

significant and marks an important choice amongst different key 


10/00728 Simulation and analysis of a novel liquid 
desiccant air-conditioning system 

Tu, M. et al. Applied Thermal Engineering, 2009, 29, (11-12), 2417- 
2425. 
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In this work a novel energy efficient air-conditioning system utilizing 

and simulated. The simulation of this system is mainly formulated with 
two packed columns, one for regenerating the weak desiccant and the 

dehumidified in the dehumidifier and then sensibly cooled in the 

thermodynamics have been used to analyse the effect of five key 
variables on the performance of the system. High efficiency could be 
achieved if proper values of these variables are selected. 


10/00729 Single-phase experimental analysis of heat 
---helica" -- 1 ---- 

2205-2210. 


transfer in helically finned heat exchanger 


Martinez, E. et al. Applied Thermal Engineering , 2009, 29, (11-12), 
'205-2210. 

t methodology for designing helically serrated finned tube heat 
(LMTD) method is validated with experimental tests. The method uses 


PP x 

10,000. 


10/00730 Steady-state analysis of C0 2 based natural 
circulation loops with end heat exchangers 

Kumar, K. K. and Gopal, M. R. Applied Thermal Engineering, 2009, 29, 
(10), 1893-1903. 

This study presents the results obtained from the steady-state analysis 
tube-in-tube type heat exchangers. Due to certain favourable proper- 

the external fluid in both hot and cold heat exchangers. Using a simple 
analytical expression, it is first shown that use of C0 2 in place of water 


with the results obtained using the analytical expressions, which are 
natural circulation loops. However, unlike the classic expressions, the 
configuration, non-symmetric geometry and variable properties, so that 

rectangular loop show that for a given input data there exist optimum 
values for heat exchanger length and tube diameters. It is also seen that 

significantly beyond a certain value. However, the temperatures of 


10/00731 Study of ventilation cooling technology for 
telecommunication base stations in Guangzhou 

Chen, Y. et al. Energy and Buildings, 2009, 41, (7), 738-744. 
Telecommunication base stations (TBSs) in Guangzhou, China are 

season and high energy consumption. To make full use of natural 
is proposed. As the heat from the telecommunication equipment can be 

conditioners can be shortened by VCT, resulting in notable energy 
savings. Based on field investigation of a typical TBS, VCT was studied 

TBSs in Guangzhou is feasible, the energy saving for VCT is about 49% 
social benefits will be achieved, provided that VCT can be broadly 
that optimization of airflow organization has a strong influence on heat 


10/00732 Study on the design procedure for a multi-cool/ 
heat tube system 

Yoon, G. et al. Solar Energy, 2009, 83, (8), 1415-1424. 

This study considers the design of an earth-to-air heat exchanger 

numerical model for this multi-cool/heat tube system was developed 
and verified by field measurements. By taking into account the thermal 

evaluated under various design conditions such as number of tubes, 
on these results, an estimation method for the heat transfer rate for the 


10/00733 Synthetical optimization of hydraulic radius and 
acoustic field for thermoacoustic cooler 

Kang, H. et al. Energy Conversion and Management, 2009, 50, (8), 
2098-2105. 


It is well known that the acoustic field and the hydraulic radius of the 

ation of hydraulic radius strongly depends on the acoustic field in the 
regenerator. This paper investigates the synthetical optimization of 
hydraulic radius and acoustic field which is characterized by the ratio of 
the traveling wave component to the standing wave component. The 


Dling pow 


and coefficient of performance of thermoacoustic cooler with different 
results show that, in the cooler’s regenerator, due to the acoustic wave, 
standing wave, while the heat is transferred in the opposite direction of 

condition ^for 3 the regenerator appears in’ the traveling wave phase 
region of the like-standing wave, where the directions of the heat 

are the same. Otherwise, the small hydraulic radius is not a good choice 


ssively high rt 


i of tr: 


avelling wave phase 


10/00734 The effect of false ceiling on the cooling capacity 
of passive chilled beams 

Fredriksson, J. and Sandberg, M. Building and Environment, 2009, 44, 
(7), 1426-1430. 

Passive chilled beams are often used to provide cooling or additional 
cooling when the ventilation system cannot cope with the whole cooling 
load. The advantage of passive cooling is that it is a silent cooling. 

the room is subdivided into two compartments. From the chilled beam 

upper compartment to substitute the airflow generated by the chilled 
beam. Therefore openings for this purpose are installed in the false 
ceiling. Small openings constitute a resistance to the flow and the 

performance was studied in a mock-up of a real office by changing 
both the size and position of the openings for the make-up air. A 

heating foil. The best location and size of the openings were explored 
in the room. Minimum temperature attained in the room is the 

a uniform floor-based heating source, two conditions must be fulfilled: 
(a) the return opening area must be at least equal to the horizontal 

the perimeter of the room. In general conditions (a) and (b) can be 
sources the best cooling can be achieved by placing the return air 


10/00735 The effects of night ventilation technique on 
indoor thermal environment for residential buildings in hot- 
humid climate of Malaysia 

Kubota, T. et al. Energy and Buildings, 2009, 41, (8), 829-839. 

This study investigates the effectiveness of night ventilation technique 
for residential buildings in hot-humid climate of Malaysia. This paper 

air-conditioners in typical Malaysian residential areas. Secondly, the 
effects of different natural ventilation strategies on indoor thermal 

results of a full-scale field experiment. The results show that the 
ventilation in Malaysian residential areas. It can be seen from the field 
for occupants in Malaysian terraced houses compared with the other 

when the evaporative heat loss of occupants is taken into account by 
using SET*, the night ventilation would not be the superior technique 

high humidity conditions. Therefore, the indoor humidity control 
the night ventilation technique is applied to Malaysian terraced houses, 
night ventilation. 


10/00736 Theoretical and experimental investigations of a 
liquid desiccant filmed cellulose fibre heat and mass 
exchanger 

Liu, S. et al. International Journal of Energy Research, 2009, 33, (12), 
1076-1088. 



type of exchanger with the potential to be an alternative to a 
assisted heat and mass transfer and difficulty in determining its 
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1 1 Engines (power generation and propulsion, electrical vehicles) 


10/00750 Influence of EGR unequal distribution from 
cylinder to cylinder on NO*-PM trade-off of a HSDI 
automotive diesel engine 

Maiboom, A. et al. Applied Thermal Engineering, 2009, 29, (10), 2043- 
2050. 

The influence of cylinder-to-cylinder variation in exhaust gas recircula¬ 
tion (EGR) distribution on the NO*-PM trade-off (while varying EGR 
rate) is studied on an automotive high-speed direct injection diesel 

and without air-EGR mixer and demonstrate that variations in 
cylinder-to-cylinder EGR distribution results in a deteriorated NO*- 
PM trade-off (increased NO* emissions level at a given PM emissions 
level, or increased PM emissions level at a given NO* emissions level) 
compared to the well-mixed configuration with equal EGR rate for all 
the cylinders. A qualitative study as well an original experiment is 

distribution of EGR. When recirculating hot exhaust gases, the 
gas composition and temperature. 


10/00751 Performance optimization of Jatropha biodiesel 
engine model using Taguchi approach 

Ganapathy, T. et al. Applied Energy, 2009, 86, (11), 2476-2486. 

of jatropha biodiesel engine in combination with Taguchi’s optimiz- 


: optim 


ating 


parameters. A thermodynamic model based on two-zone Weibe’s h 
release function has been employed to simulate the jatropha biodiesel 

ing parameters 10 critical parameters were selected assuming inter- 
Taguchi method an L 16 orthogonal array has been utilized to determine 
jatropha biodiesel engine the signal-to-noise ratio related to higher- 




rectly pi 


constants and combustion zone duration as the critical parameters that 


10/00752 Progress and recent trends in homogeneous 
charge compression ignition (HCCI) engines 

Yao, M. et al. Progress in Energy and Combustion Science, 2009, 35, (5), 
398-437. 

HCCI combustion has been drawing the considerable attention due to 
high efficiency and lower nitrogen oxide (NO*) and particulate matter 
(PM) emissions. However, there are still tough challenges in the 
successful operation of HCCI engines, such as controlling the 

hydrocarbon and CO emissions. Massive research throughout the 
world has led to great progress in the control of HCCI combustion. The 


theoretical research has 


t, numerical simulatioi 


HCCI and to develop control strategies for HCCI because of its greater 
flexibility and lower cost compared with engine experiments. Five types 
of models applied to HCCI engine modelling are discussed in the 
present paper. Second, HCCI can be applied to a variety of fuel types. 
Combustion phasing and operation range can be controlled by the 
modification of fuel characteristics. Third, it has been realized that 

simple homogeneous charge in the process of the controlling of HCCI 

extend the HCCI operation range to higher loads, and low temperature 
combustion (LTC) diluted by exhaust gas recirculation (EGR) has the 
potential to extend the operation range to high loads; even to full loads, 
for diesel engines. Fourth, optical diagnostics has been applied widely 
to reveal in-cylinder combustion processes. In addition, the key to 
diesel-fuelled HCCI combustion control is mixture preparation, while 
EGR is the main path to achieve gasoline-fuelled HCCI combustion. 
Specific strategies for diesel-fuelled, gasoline-fuelled and other alterna¬ 
tive fuelled HCCI combustion are also discussed in the present paper. 


10/00753 The development of a digestion procedure for the 
determination of metals in gum obtained from deposits in 
internal combustion engines by ICP-OES 

do Socorro Vale, M. et al. Fuel, 2009, 88, (10), 1955-1960. 

internal combustion engines) is strongly influenced by a selection of the 
of this kind of sample, and its unpredictable reaction behaviour are the 

procedures were tested in this work. The dry ashing procedure was 
order to complete the dissolution of the ash in the samples. The 


process was performed in 36 h. The second digestion procedure was 
implemented in closed system (pressurized) with 2mL of HN0 3 and 
2mL of H 2 S0 4 . This last one presented a reduction of 80.5% time- 
consuming in relation to the first one (dry ashing). Al, Ca, Cd, Cr, Cu, 
Fe, K, Mg, Na, Ni, Pb, Si, and Zn were determined in 14 samples of 
gum by ICP-OES. The wet closed system digestion procedure showed 
efficiency in the Cr, Cu, Fe, K, Ni, Pb, Si, and Zn determination. The 
correlation matrix results contribute to the characterization studies of 

and fuel quality control. 

10/00754 Thermodynamic modeling of direct injection 
methanol fueled engines 

Shen, Y. et al. Applied Thermal Engineering, 2009, 29, (11-12), 2379- 
2385. 

In-cylinder pressure is an important parameter that is . used to 

combustion is presented and examined. A heat release function and 
model. The pressure traces obtained by solving the thermodynamic 
instrumented laboratory IC spark ignition (SI) engine. Derived scaling 
rate of pressure rise (among others) are developed and compared with 
pedagogic tools and, when suitably refined, as preliminary design tools. 


10/00755 Towards a detailed soot model for internal 
combustion engines 

Mosbach, S. et al. Combustion and Flame, 2009, 156, (6), 1156-1165. 

soot mass, number density, volume fraction, and surface area but also 
the morphology and chemical composition of soot aggregates. The new 
model is based on the stochastic reactor model (SRM) engine code, 

transfer and turbulent mixing, and the soot formation is accounted for 
by SWEEP, a population balance solver based on a Monte Carlo 
method. In order to couple the gas-phase to the particulate phase, a 
detailed chemical kinetic mechanism describing the combustion of 
primary reference fuels (PRFs) is extended to include small polycyclic 
aromatic hydrocarbons (PAHs) such as pyrene, which function as soot 

providing averaged quantities as functions of crank angle like soot 
particles per aggregate for example, the integrated model also gives 

distribution functions. In addition, specifics about aggregate structure 
and composition, including C/H ratio and PAH ring count distri¬ 
butions, and images similar to those produced with transmission 
electron microscopes, can be obtained, the new model is applied to 

ignition engine which is operated at an equivalence ratio of 1.93. In¬ 
cylinder pressure and heat release predictions show satisfactory 
agreement with measurements. Furthermore, simulated aggregate size 
distributions as well as their time evolution are found to qualitatively 
agree with those obtained experimentally through snatch sampling. It is 
also observed both in the experiment a; ” ... " ' 


forma tioi 


:s play a 


10/00756 Transient detection of eccentricity-related 
components in induction motors through the Hilbert-Huang 
Transform 

Antonino-Daviu, J. et al. Energy Conversion and Management, 2009, 50, 


the diagnosis and evaluation of mixed 
' ' ' ' ' ’ with r . 


(7), 1810-1820. 

The identification and 
proposed in this work fi 

branches. Whereas the classical diagnosis approaches, deeply spread in 

steady-state current, the basis of the proposed methodology con 
analysing the current demanded by the machine during the cc 

evolution during the transient of some harmonic components created 
by the fault; this evolution is caused by the dependence of these 
components on the slip (j), a quantity varying during the startup 

Huang transform (HHT) is proposed. An analysis of the behaviour of 
this transform in comparison with another time-frequency approach 
used in other works, the discrete wavelet transform (DWT), is also 
presented in the paper. The results show the usefulness of the 

and for the correct discrimination against other types of failures. 
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12 Refractories/ceramics (properties, production, applications) 


12 REFRACTORIES/ 
CERAMICS 


Properties, production, applications 


10/00773 A comparative study of naturally ventilated and 
gas filled windows for hot climates 

Ismail, K. A. R. et at. Energy Conversion and Management, 2009, 50, 
(7), 1691-1703. 

The use of absorbing gases filling the gap between glass sheets appears 
Fluid flow in the gap between the glass sheets either forced or natural 
thermal efficiencies of glass windows filled with an absorbing gas 


simple glass window and a double glass window naturally ventilated. 


absorption in the internal domain are used to model the simple glass 

together the discrete ordinates method is used to model double glass 
window filled with infrared absorbing gases. The numerical simulations 

mixture, an intermediate absorbing gas mixture and a transparent to 

ventilated, a two-dimensional transient laminar incompressible flow 
formulation is used and the buoyancy effects are accounting for by the 
Bussinesq approximation. Heat transfer through the windows is 
calculated and the total heat gain coefficient is compared for the three 


10/00774 Effect of thermal conductivity on the efficiency of 
single crystal silicon solar cell coated with an anti-reflective 
thin film 

Gaitho, F. M. et at. Solar Energy, 2009, 83, (8), 1290-1293. 
coated with a zinc oxide thin film. Single crystalline silicon is the 

measurements were made using the transient line heat source (TLHS) 
surfaces of the solar cell to provide heating and to sense the 
297-360 K, values of thermal conductivities for the silicon material, 
to be 0.884-1.26 x 10 3 W nr 1 K -1 . By comparing the calculation results 

carriers in the cell is seen to be varied. At moderate values of thermal 
power and hence efficiency is observed to be high. 


10/00775 Enhancement of direct sulfation of limestone by 
Na 2 C0 3 addition 

Chen, C. et al. Fuel Processing Technology, 2009, 90, (7-8), 889-894. 
limestone calcination is normally prevented due to excessive C0 2 

Na 2 C0 3 was investigated under high C0 2 partial pressure in a 
thermogravimetric apparatus (TGA) and scanning electron microscope 
(SEM) analysis method. A commercial limestone with a mean size of 
18.8 pm was used. Experimental results indicate that the incorporation 
of Na+ ions in solid product CaS0 4 lattice structures results in 

CaS0 4 and a significantly increased solid-state diffusivity/mobility in 
the solid product. So the direct sulfation of Na 2 C0 3 -doped limestone 

sulfation, in comparison with the direct sulfation of original limestone, 
control in the presence of Na 2 C0 3 because of the effect of foreign ions 

10/00776 Experiment and calculation of filtration processes 
in an external-loop airlift ceramic membrane bioreactor 

Zhang, F. et al. Chemical Engineering Science, 2009, 64, (12), 2859- 
2865. 

Air sparging is recognized as an effective way to increase permeate flux 
an external-loop airlift ceramic membrane bioreactor was studied at 


different gas flow rates, biomass concentrations and suction pressures. 

activated sludge wastewater suspension with the airlift cross-flow 
operation for U s = 0.21 m/s. The mechanism of flux enhancement in the 

the gas slug was divided into three different zones: falling film zone, 
lowered cake thickness and consequently cake resistances for the wake 
hydrodynamic of gas-liquid two-phase flow and cake resistance was 
experimental data with an error of 8.3%. 


10/00777 Non-isothermal drying of fired-clay brick, an NMR 
study 

van der Heijden, G. H. A. et al. Chemical Engineering Science, 2009, 64, 
(12), 3010-3018. 

Nuclear magnetic resonance (NMR) was used to measure moisture 
induced by a temperature gradient resulting from one-sided heating. A 

variable intensity. By measuring the moisture profiles in time it was 
homogeneous drying is observed. When the critical moisture content is 

after which this drying front develops depends on the applied heat flux. 
The total amount of energy needed for evaporation of the moisture in 
the first drying stage is found to be independent of the heat flux from 
the lamp. As a result the total amount of moisture as a function of time 

measurements provided an interesting view on drying processes, not 
gradient. By using the power input as a scaling parameter it is shown 
time show the same behaviour in all experiments. 


10/00778 Thermal characteristics of a double-glazed 
external wall system with roll screen in cooling 


buildings. Detailed information on the thermal distribution of double- 
thermal comfort and conserve energy. In this study, the three- 


by the adjacent buildings w 


exterior wall (9.4 m high and 27.0 m wide) installed in an atrium located 
summer conditions. Maximum air change rate of natural ventilation 



natural ventilation is about 25%. The exhaust solar heat gain is about 
100 W/m 2 per inner glass surface area of the double-skin facades. Air 
temperature distribution of air space in the double skin was ranged 
from 30 to 44 °C, and heat gain difference ranged from 50 to 130 W/m 2 . 
The influence of the ventilation openings and the shade conditions on 

the double-skin system was verified to reduce the cooling loads 


10/00779 Thermal performance of natural airflow window in 
subtropical and temperate climate zones - a comparative 
study 

Chow, T. et al. Energy Conversion and Management, 2009, 50, (8), 
1884-1890. 

Airflow window is highly useful in conserving building energy, and 

thermal performance of a natural airflow window was examined 
through the use of a dynamic model, developed based on the integrated 

first tested by measured data obtained from a prototype installed at an 

temperate climate zones were then examined with the typical weather 
data of Hong Kong and Beijing. The findings confirmed that the 
natural airflow window can achieve substantial energy saving in both 


fenestration in Hong Kong, a subtropical city, can be reduced to 60% 
example of the temperate climate, this can be reduced to 75% of 
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13 Alternative energy supplies (biofuels and bioconversion energy) 


10/00801 Preparation and characterization of activated 
carbon from wood via microwave-induced ZnCI 2 activation 

Wang, T. et at. Carbon, 2009, 47, (7), 1880-1885. 

Microwave heating, in which ZnCl 2 was used as activation agent and 

from wood. The process is simple and only takes a few minutes. The 
can be tuned by simply changing the ratio of ZnCl 2 to wood and the 


10/00802 Recent trends in global production and utilization 
of bio-ethanol fuel 

Balat, M. and Balat, H. Applied Energy, 2009, 86, (11), 2273-2282. 
Bio-fuels are important because they replace petroleum fuels. A 

fuels. Bio-ethanol is by far the most widely used bio-fuel for 
one way to reduce both consumption of crude oil and environmental 


o three 


itegories 


agricultural raw materials: simple sugars, starch and lignocellulose. 
essentially a clean fuel and has several clear advantages over 
metropolitan areas. Conversion technologies 


improving air quality 
forest materials, agricultural residues and urban 


dally. 


10/00803 Review on biofuel oil and gas production 
processes from microalgae 

Amin, S. Energy Conversion and Management, 2009, 50, (7), 1834-1840. 
Microalgae, as biomass, are a potential source of renewable energy, 

paper presents a brief review on the main conversion processes of 
microalgae becoming energy. Since microalgae have high water 

By using thermochemical processes, oil and gas can be produced, and 
The properties of the microalgae product are almost similar to those of 
substitute of fossil oil. 


10/00804 Synthesis of biodiesel from cottonseed oil and 
methanol using a carbon-based solid acid catalyst 

Shu, Q. et al. Fuel Processing Technology, 2009, 90, (7-8), 1002-1008. 

carbonized vegetable oil asphalt and used to catalyse the transester- 
ized by scanning electron microscopy/energy dispersive spectroscopy, 

analysis and Fourier transform infrared spectroscopy. The sulfonated 
multi-walled carbon nanotubes (s-MWCNTs) was also prepared and 

asphalt-based catalyst shows higher activity than the s-MWCNTs for 
site density, its loose irregular network and large pores can provide 
89.93% was obtained (using the asphalt-based catalyst) when the 
260 °C, reaction time 3.0 h and catalyst/cottonseed oil mass ratio of 

acid site stable. The catalyst can substantially reduce energy consump- 


10/00805 Synthetic and natural waters disinfection using 
natural solar radiation in a pilot plant with CPCs 

Gomes, A. I. et al Catalysis Today, 2009, 144, (1-2), 56-61. 

Solar disinfection of synthetic and natural waters from the Douro 

parabolic collectors. Inactivation of Enterococcus faecalis was slower 
than Escherichia coli possibly due to the cell wall composition of the 
Gram-positive and Gram-negative bacteria, respectively. The high 

glycolipids, in E. faecalis cell wall, when compared with E. coli, acts as 

for higher initial bacteria concentrations; however a greater dose of UV 
energy was required. The flow rate effect in disinfection of synthetic 

contamination, the effect of the mechanical stress on the inactivation 
increased with the flow rate. Competition for the reactive oxidant 
radicals was observed in binary systems, containing similar concen¬ 


trations of E. coli and E. faecalis. No bacterial regrowth was observed 
for E. faecalis in synthetic waters. Oppositely, regrowth occurred for 
natural waters. This behaviour can be due to the natural water 
chemical composition, with the presence of various organic and 


10/00806 Technical and economical analyses of combined 
heat and power generation from distillers grains and corn 
stover in ethanol plants 

Wang, L. et al. Energy Conversion and Management, 2009, 50, (7), 
1704-1713. 

The technical and economical feasibilities of a novel integrated 
system were analysed for supplying heat and power in an ethanol plant 

with an annual production capacity of 189 million litres (50 million 
gallons) of ethanol, the energy cost for ethanol production using 
natural gas at a price of 6.47USS/GJ for processing heat and 
commercial grid at a price of 0.062 US$/kWh for electrical power 
supply was 0.094 US$/litre. If the integrated CHP system using wet DG 
with 64.7% moisture on a wet basis at 105US$/dry tonne and corn 
stover with 20% moisture at 30 US$/dry tonne as feedstock was used to 
supply heat and power in the ethanol plant, the energy costs for ethanol 
production would be 0.101 US$/litre and 0.070 USS/litre, which are 
107% and 75% of the current energy cost for ethanol production, 

ethanol plant, the integrated CHP system required 22.1 dry tonnes of 
corn stover with 20% moisture or 14.5 dry tonnes of DG with 64.7% 

tonnes of DG per hour in the ethanol plant. High-value chemicals such 

the raw DG to reduce the cost of DG as a feedstock of the integrated 
CHP system. The energy cost for ethanol production using the 
integrated CHP system with corn stover and DG as the feedstock for 
supplying heat and power can be reduced further by increasing ethanol 

stock, and decreasing thermal energy to electricity output ratio of the 

system and the energy cost for ethanol production, the moisture 
content of the feedstock going into the integrated CHP should be lower 
than 70% on a wet basis. 


10/00807 Thermo-economic analysis for the optimal 
conceptual design of biomass gasification energy 
conversion systems 

Brown, D. et al. Applied Thermal Engineering, 2009, 29, (11-12), 2137- 
2152. 


using atmospheric air 
in problem was defined 
flow diagrams for each 


(20 MWth.wood) wood gasification, gas cleaning and energy conversion 
process, with particular attention given to electricity generation costs 
and tar control. Product distributions were estimated with a parametric 
stoichiometric equilibrium model calibrated u 

for a superstructure of alternative energy fF 

exergy efficiency of electricity production was obtained, and analysed 
to identify operating conditions that minimize tar formation to prevent 
equipment fouling. The use of air, oxygen or steam fluidized bed 
gasifiers, closed coupled to an internal combustion engine combined 
cycle (ICE-CC) requiring cold gas cleaning, or gas turbine combined 
cycle (GT-CC) requiring hot gas cleaning have been considered. The 

cleaning (low pressure and high temperatures) also favour minimal tar 

not be of concern provided that hot gas cleaning can effectively prevent 
tar condensation. The trade-off appears to be optimal for steam 
gasification, with minimal specific costs of 2.1€/W e for GT-CC, and 
2.7 €/W e for ICE-CC. However, further calibration of the reaction 

oxidants than air, and to properly take account of the impact of 
specificcos" ofGT- C CcTs2.5 U €/W e S , ancUhat of ICE-CCTie/Wr™ 3 


10/00808 Trace elements in Turkish biomass fuels: ashes 
of wheat straw, olive bagasse and hazelnut shell 

Bakisgan, C. et al. Fuel, 2009, 88, (10), 1842-1851. 

Ash contents of wheat straw, olive bagasse and hazelnut shells were 
7.9%, 3.9%, 1.2%, respectively, which seemed to be within the average 

polygonal, granular and molten drop structures. A large percentage of 
particles present in ashes are commonly ~l-20 pm in size. SEM/EDS 

ashes indicated that Si, Ca, K and Mg and P were generally the most 
biomass types such as hazelnut shell, wheat straw, olive bagasse were 
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analysed using ICP spectroscopy. The elements determined were some 

Mn, Fe, Co, Ni, Cu, Zn, Pb. In all of the ashes studied Fe had’ the 
highest concentration among other trace elements, Mn was the second 

tration of elements in the ashes from the highest to the lowest values 
was as follows: Fe > Mn > Zn > Cu > Ni > Cr > Pb > Co. 


10/00809 Transesterification of rapeseed oil for the 
production of biodiesel using homogeneous and 
heterogeneous catalysis 

Georgogianni, K. G. et at. Fuel Processing Technology , 2009, 90, (7-8), 
1016-1022. 

with methanol, in the presence of alkaline catalysts, either homo¬ 
geneous (NaOH) or heterogeneous (Mg MCM-41, Mg-Al Hydro- 
talcite, and K + impregnated zirconia), using low frequency 
ultrasonication (24 kHz) and mechanical stirring (600 rpm) for the 
production of biodiesel fuel. Selection of heterogeneous catalysts was 
based on a combination of their porosity and surface basicity. Their 
characterization was carried out using X-ray diffraction (XRD), 
Nitrogen adsorption-desorption porosimetry and scanning electron 
microscopy (SEM) with energy dispersive spectroscopy (EDS). The 
activities of the catalysts were related to their basic strength. Mg-Al 
hydrotalcite showed particularly the highest activity with conversion 
reaching 97%). The activity of Zr0 2 in the transesterification reaction 
increased as the catalyst was doped with more potassium cations, 
becoming thus more basic. Use of ultrasonication significantly 
accelerated the transesterification reaction compared to the use of 

design, it can be concluded that the homogeneous catalyst accelerated 

heterogeneous catalysts, using both mechanical stirring (15 min vs 
24 h) and ultrasonication (10 min vs 5h). However, the use of 
homogeneous base catalysts requires neutralization and separation 

problems related to the use of high amounts of solvents and energy. 
Heterogeneous solid base catalysts can be easily separated from the 
reaction mixture by simple filtration, they are easily regenerated and 
bear a less corrosive nature, leading to safer, cheaper and more 
environment-friendly operations. 

10/00810 Using cheese whey for hydrogen and methane 
generation in a two-stage continuous process with 
alternative pH controlling approaches 

Venetsaneas, N. et al. Bioresource Technology, 2009, 100, (15), 3173- 
3177. 

hydrogen and methane, in a two-stage continuous process. Mesophilic 

investigated at a hydraulic retention time (HRT) of 24 h. Alkalinity 
addition (NaHCOs) or an automatic pH controller were used, to 
maintain the pH culture at a constant value of 5.2. The hydrogen 
production rate was 2.9 ± 0.2 L/Lreactor/d, while the yield of hydrogen 
produced was approximately 0.78 ± 0.05 mol Hj/mol glucose consumed, 
with alkalinity addition, while the respective values when using pH 
control were 1.9 ±0.1 L/Lreactor/d and 0.61 ±0.04 mol Hj/mol glucose 
consumed. The corresponding yields of hydrogen produced were 2.9 L 
of Hs/L cheese whey and 1.9 L of H 2 /L cheese whey, respectively. The 
effluent from the hydrogenogenic reactor was further digested to 
biogas in a continuous mesophilic anaerobic bioreactor. The anaerobic 
digester was operated at an HRT of 20d and produced approximately 
1L CH^d, corresponding to a yield of 6.7 L CH4/L of influent. The 
chemical oxygen demand (COD) elimination reached 95.3% demon¬ 
strating that cheese whey could be efficiently used for hydrogen and 
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l Unit). A measured C0 2 discharge through soils of 
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reservoir to the surface. A large range in 6 13 Ctdic (-21.07 to +3.65) 
characterises the waters circulating in the aquifers of the region and the 

0.3 x 10 9 mola“ 1 of deeply sourced C0 2 in spring waters. The total 
natural C0 2 discharge (2.1 x 10 9 mola- 1 ) is slightly less than minimum 
C0 2 output estimated by an indirect method (2.8 x 10 9 mola '), but 

wells may have reduced natural C0 2 discharge. The heat transported 
from the infiltration area to the discharge from springs, is of the same 

(>200mWirT 2 ) and reaches extremely ° high° valued (up °to 
2700 mWm -2 ) in the north-eastern part of the study area. Heat 

and by uprising gas and vapour along fault zones and in those areas 

heat flow and geological setting shows that near surface geology and 
hydrogeological setting play a central role in determining C0 2 


10/00812 Geothermal power production from abandoned 
oil wells 

Davis, A. P. et al. Energy, 2009, 34, (7), 866-872. 

from abandoned oil wells by injecting and retrieving a secondary fluid 

gradients and typical well depths and pipe diameters. Isobutane is 

pressures and allowed to heat up and produce vapour. The compu¬ 
tational model that was developed takes into account mass, energy, and 

lation helps determine the state of the fluid from injection to retrieval, 
power that depends on the temperature of the well bottom and the 
produced from wells that are typical in the South Texas region. 


10/00813 Multi-objective optimization of a vertical ground 
source heat pump using evolutionary algorithm 

Sayyaadi, H. et al. Energy Conversion and Management, 2009, 50, (8), 
2035-2046. 

Thermodynamic and thermoeconomic optimization of a vertical 
on the energy and exergy analysis is presented here. An economic 

requirement method. The objective functions based on the thermo¬ 
dynamic and thermoeconomic analysis are developed. The proposed 
vertical ground source heat pump system including eight decision 
variables is considered for optimization. An artificial intelligence 
technique known as evolutionary algorithm has been utilized as an 
optimization method. This approach has been applied to minimize 


of tt 


system 


ergy 


destruction of the system. Three levels of optimization including 

multi-objective optimizations are performed. In multi-objective optim¬ 
ization, both thermodynamic and thermoeconomic objectives are 
considered, simultaneously. In the case of multi-objective optimization, 
an example of decision-making process for selection of the final 

The results obtained using the various optimization approaches are 
to the interest rate, to the annual number of operating hours and to the 


Geothermal energy 


10/00811 Carbon dioxide degassing and thermal energy 
release in the Monte Amiata volcanic-geothermal area (Italy) 

Frondini, F. et al. Applied Geochemistry, 2009, 24, (5), 860-875. 

southern Tuscany (Italy) and represents the most recent manifestation 

large thermal anomaly and by the presence of numerous C0 2 -rich gas 
emissions and geothermal features, mainly located at the periphery of 
the volcanic complex. Two geothermal systems are located, at 
increasing depths, in the carbonate and metamorphic formations 

separated from the deep geothermal systems by a low permeability 


10/00814 New energy and exergy parameters for 
geothermal district heating systems 

Coskun, C. et al. Applied Thermal Engineering, 2009, 29, (11-12), 2235- 
2242. 


ability ratioj exergetic renewability ratio, energetic reinjection ratio, 

These parameters are applied to Edremit Geothermal District Heating 
System (GDHS) in Balikesir, Turkey for daily, monthly and yearly 
assessments and their variations are studied. In addition, the actual 




is for . 

ts follow: (i) Both energetic and exergetic renewability 


exergetic reinjection ratios increase with decreasing temperature for 
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13 Alternative energy supplies (wind energy) 


balance equations, in a steady state condition, a thermal model has 

results were also been carried out. The thermal and electrical efficiency 
of the solar heater is 42% and 8.4%, respectively. This test procedure 

modules in order to optimize its products. 


10/00832 Nanochemistry aspects of titania in 
dye-sensitized solar cells 

Pa^liaro, M. et al. Energy & Environment Science, 2009, 2, (2), 838-844. 
voltaic performance in TiC>2 employed as wide bandgap semiconductor 

Which processes yield the required structures? Finally, putting the 
discussion in the context of the rapid evolution of photovoltaic 

form the basic component of second-generation solar modules based 


10/00833 Numerical 3-D heat flux simulations on flat plate 
solar collectors 

Villar, N. M. et al. Solar Energy, 2009, 83, (7), 1086-1092. 

A transient 3-D mathematical model for solar flat plate collectors has 
been developed. The model is based on setting mass and energy 


different configurations: parallel tubes collectors (PTC), serpentine 
tube collectors (STC), two parallel plate collectors (TPPC), and other 
non-usual possibilities like the use of absorbent fluids with semitran- 

between plate and cover can also be modelled. The effect of 

considered. The model has been validated experimentally with a 
commercial PTC. The model is a useful tool to improve the design of 

to show the capabilities of the model, the performance of a PTC 
experimental data from literature with good agreement. 


10/00834 Optical properties of liquids for direct absorption 
solar thermal energy systems 

Otanicar, T. P. et al. Solar Energy, 2009, 83, (7), 969-997. 

liquids (water, ethylene glycol, propylene glycol, and Therminol VP-1) 
commonly used in solar thermal energy applications was developed. In 

the literature for these four fluids was reported. The final value 
demonstrating each fluid’s baseline capacity for absorbing solar energy. 

fluids, but it is still a weak absorber, only absorbing 13% of the energy. 
These values represent the baseline potential for a fluid to be utilized 


10/00835 Performance analysis of tracked panel according 
to predicted global radiation 

Chang, T. P. Energy Conversion and Management, 2009, 50, (8), 2029- 
2034. 

panel was analysed according to global radiation predicted by empirical 
model. Mathematic expressions appropriate for single-axis tracking 
system were derived to calculate the radiation on it. Instantaneous 
' ' ■ energy collected by the tracked panel relative to 

i be examined with the actual irradiation data 
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made by the tracked panel relative to a fixed panel are between 20.0% 
for the four seasons and 27.6% over the entire year. For latitudes below 

latitude, the irradiation ratio of the tracked panel to the fixed panel is 
about 1.3, which are smaller than the corresponding values calculated 

should be adjusted toward a flatter angle and that the gain of the 

pollution environment. Although the captured radiation increases with 
the maximal rotation angle of panel, but the benefit on the global 
radiation case is still not so good as that on extraterrestrial radiation 


observed data is somewhat in agreement with that to the predicted one; 
the year. 


10/00836 Public demonstration projects and field trials: 
accelerating commercialisation of sustainable technology in 
solar photovoltaics 

Brown, J. and Hendry, C. Energy Policy, 2009, 37, (7), 2560-2573. 
projects and field trials (DTs) in accelerating the commercialization of 
immediate market appeal. Drawing on an original database of DTs in 

history of DTs in photovoltaic technology for electricity generation, 
and its subsequent take up as a commercial energy source. The authors 
find that DTs aimed purely at discovering suitable market opportu- 

nevertheless have a vital role to play in the learning process, while a 
tutional factors. 


10/00837 Robust maximum power point tracking method 
for photovoltaic cells: a sliding mode control approach 

Chu, C.-C. and Chen, C.-L. Solar Energy, 2009, 83, (8), 1370-1378. 

maximum power point tracking algorithm is adopted to maximize the 
the sliding mode control is proposed. The proposed controller is robust 
robustness of the controller are addressed. The performance of the 

strated that the proposed approach can be implemented effectively and 
economically. 


10/00838 Solar collector overheating protection 

Slaman, M. and Griessen, R. Solar Energy, 2009, 83, (7), 982-987. 


protection. Such structures reflect incoming light efficiently back 
Maximum thermal power is generated when the prismatic structure is 


extra fluid channels in the solar absorber or directly via the switching 
is demonstrated for a typical day and a season cycle of the Earth 
demonstrated in a prototype solar collector. 


10/00839 Two-stage direct expansion solar-assisted heat 
pump for high temperature applications 

S. K. cl al. Applied Thermal Engineering, 2009, 29, (10), 

2093-2099. 

Direct expansion solar-assisted heat pump (DX-SAHP) systems have 

pump systems. This study proposes the use of two-stage DX-SAHP 
systems for high temperature applications in the range of 60-90 °C. The 
study investigates the capability of these systems of meeting loads with 
high temperature requirements. The thermal performance of the 

collector. Comparisons between the two-stage DX-SAHP and the 
single-stage DX-SAHP systems are performed and presented. A 
graphical procedure is illustrated and used for sizing the solar collector 

DX-SAHP systems. 


Wind energy 


10/00840 A fuzzy logic supervisor for active and reactive 
power control of a variable speed wind energy conversion 
system associated to a flywheel storage system 

Jerbi, L. et al. Electric Power Systems Research, 2009, 79, (6), 919-925. 
This study proposes a wind energy conversion system (WECS) at 
variable speed using a doubly fed induction generator (DFIG) 

storage system (FESS) is connected to the studied wind generator at 

ancillary services. The authors study the improvement of the active and 
reactive power quality produced by the wind generator and its effect on 
the load voltage regulation connected to the wind generator. For that, a 

due to the random wind speed variations. A control law is also 
grid. 
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14 Fuel science and technology (fundamental science, analysis, instrumentation) 


earth air heat exchanger (EAHE), is 33 MJ and 24.5 MJ, respectively. 

to be 24728.8 kWh, while the net electrical energy savings for the year is 
805.9 kWh and the annual thermal exergy energy generated is 
1006.2 kWh. 


10/00872 Generation of high-purity hydrogen from 
cellulose by its mechanochemical treatment 

Zhang, G. et at. Bioresource Technology, 2009, 100, (15), 3731-3733. 
Cellulose was mixed with the hydroxides of lithium and nickel and the 

analytical methods of X-ray diffraction (XRD), thermogravimetry/mass 
spectrometry (TG/MS) and gas chromatography (GC) were used to 
characterize the samples. Hydrogen was emitted when heating the 
milled sample around 400°C together with low concentrations of 

interaction occurs between cellulose and lithium hydroxide to convert 
correspondingly. It is also found that nickel catalyst is required to 
compounds were compared. When high yield of hydrogen emission is 
storage. 


14 FUEL SCIENCE AND 
TECHNOLOGY 


Fundamental science, analysis, 
instrumentation 


10/00873 A GIS-based stand management system for 
estimating local energy wood supplies 

Vainio, P. et at. Biomass and Bioenergy, 2009, 33, (9), 1278-1288. 

management was developed in order to identify energy wood harvest¬ 


ing a 




existing stand 
n three major 

modules: (i) modelling of energy wood volumes, (ii) modelling of costs 


planning in Finland. Three experiments were prepared for testing this 
national forest management organization Tapio, wood harvesting on 
one based on the empirical diameter distribution and the other on a 


potential were investigated. The third test compared this system with 
that the theoretical distribution produces unreliable estimates in the 
system underestimates the potential of the residual energy wood. The 
energy wood procurement in Finland are discussed. 


10/00874 A global optimization study on the 
devolatilisation kinetics of coal, biomass and waste fuels 

Pantoleontos, G. et at. Fuel Processing Technology, 2009, 90, (6), 762- 
769. 

presented using a power-law model in terms of multiple parallel 
products is derived from the summation of each reaction’s conversion 
conversion is evaluated by Hastings rational approximation. Global 

Comparison with literature results derived using local scope search 
necessitating the use of global optimization, which leads to a very good 


agreement between the computational and experimental values of the 
thermogravimetric analyser. 


10/00875 A homogeneous flow model for boiling heat 
transfer calculation based on single phase flow 

Li, G. et al. Energy Conversion and Management, 2009, 50, (7), 1862 
1868. 

By means of the concept of void fraction, a homogeneous flow model 
in the tiny hexahedral element of the flow field. The model is based on 

which vapour and liquid are homogeneously mixed, with void fraction 
being calculation basis to reflect boiling heat transfer, therefore, the 

transfer problems. After validated with the reported experimental 
heat transfer process of engine cooling water-jacket in cylinder head is 

passage. The result shows that heat transfer coefficient considering 
boiling factor is evidently different from that of pure heat convection, 


10/00876 A model for estimation of daylight factor for 
skylight: an experimental validation using pyramid shape 
skylight over vault roof mud-house in New Delhi (India) 

Chel, A. et al. Applied Energy, 2009, 86, (11), 2507-2519. 

A model to estimate daylight factor was investigated and validated 

existing skylight integrated vault roof mud-house in composite climate 
of New Delhi. The daylight factor model was found in good agreement 

different practical horizontal surface levels inside the big and small 

yearly average value of percentage daylight factor for big and small 
dome skylight rooms was determined as 2% and 6%, respectively. The 
total annual average artificial lighting energy saving potential of the 
skylight illuminance in the existing building was estimated as 973 kW h/ 
year; corresponds to 1526 kg/year of C0 2 emission mitigation. Hence, 
the annual carbon credit potential from skylight mud-house building is 
€15.3/year. 


10/00877 A supply and demand based volatility model for 
energy prices 

Kanamura, T. Energy Economics, 2009, 31, (5), 736-747. 

This paper proposes a new volatility model for energy prices using the 
supply-demand relationship, which is called a supply and demand 
based volatility model. The authors show that the supply curve shape in 

prices. It is found that the inverse Box-Cox transformation supply 
curve reflecting energy markets causes the inverse leverage effect, i.e. 
positive correlation between energy prices and volatility. The model is 
also used to show that an existing (G)ARCH-M model has the 
foundations on the supply-demand relationship. Additionally, the 
authors conduct empirical studies analysing the volatility in US natural 
gas prices. 

10/00878 Algorithms and analytical solutions for rapidly 
approximating long-term dispersion from line and area 
sources 

Barrett, S. R. H. and Britter, Rex Atmospheric Environment, 2009, 43, 
(20), 3249-3258. 

airports, roads and other industrial sources are frequently of concern in 
regulatory and public health contexts. Many emissions are represented 

modelling tools such as AERMOD and ADMS are able to model 
accuracy, drawing upon an up-to-date understanding of boundary 

and area sources, computationally expensive numerical integration 
schemes have been developed. For example, some models decompose 

mean wind direction, for which an analytical (Gaussian) solution exists, 
mean pollutant concentrations for every hour over one or more years of 
days for assessment of a site. While this may be acceptable for 

computational cost precludes national or international policy assess¬ 
ments at the level of detail available with dispersion modelling. In this 
paper, the authors extend previous work to line and area sources. They 
introduce approximations which allow for the development of new 

sources, based on hypergeometric functions. The authors describe how 
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14 Fuel science and technology (fundamental science, analysis, instrumentation) 


A calculation code, named INLUX, able to predict the average 


;ach desired ir 

illuminance equations of each surface element, characterized by its 
is assumed that all surfaces reflect the light in a diffuse manner. The 
The code 

model (1:5) of a building 


of the code. 


d by a sky sc 


located outdoors, in overcast sky 
"hlwed a^good^performance 


10/00887 Local heat transfer coefficients and pressure 
gradients for R-134a during flow boiling at temperatures 
between 9°C and +20°C 

de Rossi, F. et at. Energy Conversion and Management, 2009, 50, (7), 
1714-1721. 

gradient results of R-134a flowing inside a 6.00 mm internal diameter, 
made over a wide range of test conditions, where there is a lack of data 

2.1 to 5.7bar (saturation temperature between -8.8°C and 19.9°C), 
refrigerant mass flux from 197 to 472kgm _2 s _1 and heat flux from 8.5 
to 20.1 kWm“ 2 . The experimental results allow to evaluate the 
dependence of the heat transfer coefficients and pressure gradients 

flux and heat flux. The new database of 254 points it is used determine 

gradients; indeed, it is presented an analysis of the influence of the 
saturation pressure and of the mass flux on the error of these predictive 


which were developed based on the same deliberately simplified energy 

differently in different modelling practices for energy systems, the 
different philosophies underlying them, and the advantages/disadvan- 

different contexts suitable for applying optimization models and agent- 
based models in decision support regarding energy systems. 


10/00890 Modeling the land requirements and potential 
productivity of sugarcane and jatropha in Brazil and India 
using the LPJmL dynamic global vegetation model 

Lapola, D. M. et at. Biomass and Bioenergy, 2009, 33, (8), 1087-1095. 
The governments of Brazil and India are planning a large expansion of 
bioethanol and biodiesel production in the next decade. Considering 

might occur in both countries, assessments of potential crop pro- 


for biofuels under high productivity or marginal conditions. This study 

countries. Land requirements for such expansions are calculated 
according to policy scenarios based on government targets for biofuel 

to rather different land requirements, depending on where plantations 
are located. If jatropha is not irrigated, land requirements to fulfil the 
Indian government’s plans in 2015 would be of 410,000 to 95,000 km 2 if 

212,000km 2 ). In Brazil land requirements, are of 18,000-89,000km 2 


if 29,001 


n 2 ), suggest 




production systems. In Brazil this requirement ranges from 25,000 to 
211,000km 2 (mean of 33,000km 2 ) and in India from 7000 to 
161,000 km 2 (mean 17,000 km 2 ). Irrigation could reduce the land 
requirements by 63% and 41% (24% and 15%) in India (Brazil) for 
jatropha and sugarcane, respectively. 


10/00888 Mass and energy-capital conservation equations 
to study price evolution of non-renewable energy resources, 
Part III - energy supply curve 

Gori, F. Applied Thermal Engineering^, 2009, 29, (11-12), 2172-2186. 
tion rate is investigated with the aim of constructing the energy supply 
resources and the mass and energy-capital conservation equations are 
sale. The energy supply curve of extracted resource is dependent on the 
resources on the extraction rate. The energy supply curve of sold 

interest of non-extracted resources, r N , is nil. In general, the energy 
parameters, dimensionless critical initial price of sold resources 
resources (DCIPES). The energy supply curve of sold resources is 


3served in the economic market of non¬ 
renewable energy resources. The energy supply curve of the difference 
between sold and extracted resource is also obtained and is dependent 


resources. New tr 


(CIPD), and 
Finally, the 
compared to 
European pri 

three decades, i.e. from 1980 until 2005 for oil and from 1984 
for gas, taking into account inflation, 

' t. The : 


ttreme of the initial price difference (CEIPD). 
evolution of the world price of oil and the 


is correctly predicted. The price difference between sold and 
is dependent on four parameters: 


10/00889 Modeling technological change in energy 
systems - from optimization to agent-based modeling 

Ma, T. and Nakamori, Y. Energy, 2009, 34, (7), 873-879. 

Operational optimization models are one of the main streams in 

to be another approach getting popular in this field. In either 
optimization or agent-based modelling practices, technological change 
in energy systems is a very important and inevitable factor that 
researchers need to deal with. By introducing three stylized models, 

endogenous technological change, and an agent-based model, all of 


10/00891 Monte Carlo simulation and benchmarking of 
pulsed neutron experiments in variable buckling BeO 
systems 

Sohrabpour, M. and Ezzati, A. O. Annals of Nuclear Energy, 2009, 36, 
(5), 547-549. 

injecting 14 MeV neutron pulses into finite size systems are carried out 
compared against a previous experimental work showed variations. of 

experimental results within a margin of about 4%. 


10/00892 Numerical determination of adequate air gaps for 
building-integrated photovoltaics 

Gan, G. Solar Energy, 2009, 83, (8), 1253-1273. 

The efficiency of photovoltaic (PV) devices is approximately inversely 
proportional to the cell temperature and the air gap of PV modules 
esi earn mg enve one can aci i a e ven i a ion coo mg^ 


is of cell temperature hi 


different settings of solar heat gains. It has been found that under 
natural convection in general increases with roof pitch angle. For a 

of about 60 degrees and then decreases with increasing roof pitch. The 

pitch angle and air gap. The mean PV temperature also decreases with 
increasing panel length for air gaps greater than or equal to 0.08 m, 
whereas the maximum PV temperature generally increases with panel 

increases from two modules to three modules and the air gap is 
between 0.1 and 0.11m. Without adequate air circulation, overheating 

modules with potential cell temperatures over 80 °C above ambient air 


10/00893 Optimal corrective actions for power systems 
using multi-objective genetic algorithms 

Abou EL Ela, A. A. and Spea, S. R. Electric Power Systems Research, 
2009, 79, (5), 722-733. 

In this paper, optimal corrective control actions are presented to 
restore the secure operation of power system for different operating 

techniques, which has been successfully applied in various areas in 
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power systems. Most of the corrective control actions involve 

competing and conflicting each other. The multi-objective genetic 
algorithm (MOGA) is used to optimize the corrective control actions. 
Three different procedures based on GA and MOGA are proposed to 
alleviate the violations of the overloaded lines and minimize the 

procedure is based on corrective switching of the transmission lines and 
determine the optimal siting and sizing of distributed generation 
generation-load imbalance problem using load shedding. Numerical 
validity of the proposed procedures. 


10/00894 Piezoelectric energy harvesting 

Howells, C. A. Energy Conversion and Management, 2009, 50, (7), 
1847-1850. 

Piezoelectric materials can be used to convert oscillatory mechanical 
energy into electrical energy. This technology, together with innovative 
mechanical coupling designs, can form the basis for harvesting energy 

convert walking motion from the human body into electrical power, 
each unit is essentially a small electric generator that utilizes piezo- 


the form factor of the heel of a boot. The results of the testing and 
evaluation and the performance of this small electric generator are 

electrical power, the processes it goes through to produce useable 
power and commercial applications of the Heel Strike electric 
generator are discussed. 


10/00895 Sensitivity of the total heat loss coefficient 
determined by the energy signature approach to different 
time periods and gained energy 

Sjogren, J.-U. et at. Energy and Buildings, 2009, 41, (7), 801-808. 

In this study, a linear regression approach (energy signature) has been 

buildings located in the Stockholm area, Sweden. The buildings are 
heated by district heating and the electricity used is for household 

monthly energy used for heating and outdoor temperature together 
electricity are also available. For domestic hot water and electricity, 

studies and energy companies. The impact on K tot and 7) of the time 
period and assumed values for the utilized energy are investigated. The 
results show that the obtained value of K to t is rather insensitive to the 
time period and utilized energy if the analysis is limited to October- 
March, the period of the year when the solar radiation in Sweden yields 
a minor contribution to heating. The results for the total heat loss 

design stage; it was found that K tot was on average 20% larger and that 
lower than predicted. For the indoor temperature, however, the utilized 

Swedish real estate market. At present the measure commonly used, 
energy for space heating per square metre of area to let. 


10/00896 System optimization for HVAC energy 
management using the robust evolutionary algorithm 

Fong, K. F. et al. Applied Thermal Engineering, 2009, 29, (11-12), 2327- 
2334. 

For an installed centralized heating, ventilating and air conditioning 
(HVAC) system, appropriate energy management measures would 
achieve energy conservation targets through the optimal control and 
operation. The performance optimization of conventional HVAC 
systems may be handled by operation experience, but it may not cover 


particular plant simulation models can be built up by either using the 


To handle the simulation models, iterations would be involved in the 

easily available due to the complex nature of equations, the traditional 
gradient-based optimization methods are not applicable for this kind of 
system models. For the heuristic optimization methods, the continual 
search is commonly necessary, and the system function call is required 
for each search. The frequency of simulation function calls would then 
be a time-determining step, and an efficient optimization method is 


crucial, in order to find the solution through a number of function calls 

evolutionary algorithm (REA) is presented to tackle this nature of 
the HVAC simulation models. REA is based on one of the paradigms 

population-based searching technique emphasized on mutation. The 

ment selection and arithmetic recombination, would provide a 
synergetic effect for optimal search. The REA is effective to cope 
with the complex simulation models, as well as those represented by 

problems. 


10/00897 Thermodynamic analysis of glycerol dry 
reforming for hydrogen and synthesis gas production 

Wang, X. et al. Fuel, 2009, 88, (11), 2148-2153. 

performed by the Gibbs free energy minimization method as a function 
of C0 2 to glycerol ratio, temperature, and pressure. Hydrogen and 
synthesis gas can be produced by the glycerol dry reforming. The 
carbon neutral glycerol reforming with greenhouse gas C0 2 could 

Atmospheric pressure is preferable for this system and glycerol 

from a flexible operational range. Optimized conditions for hydrogen 
production are temperatures over 975 K and C0 2 to glycerol ratios of 
0-1. With a temperature of 1000 K and C0 2 to glycerol ratio of 1, the 

synthesis gas (H^/CO = 1:1) can be produced per mole of glycerol 


10/00898 Thermodynamic analysis of the reverse 
Joule-Brayton cycle heat pump for domestic heating 

White, A. J. Applied Energy, 2009, 86, (11), 2443-2450. 

The paper presents an analysis of the effects of irreversibility on the 

heating applications. Both the simple and recuperated (regenerative) 
cycle are considered at a variety of operating conditions corresponding 

floor heating. For conditions representative of typical central heating 
compression and expansion efficiencies and low pressure losses are 
suggests that these low loss levels would not necessarily be impossible 
irreversible heat transfer to and from cylinder walls. In principle, 


when realistic values of recuperator effectiveness are considered. 


10/00899 Uniqueness verification of solar spectrum index 
of average photon energy for evaluating outdoor 
performance of photovoltaic modules 

Minemoto, T. et al. Solar Energy, 2009, 83, (8), 1294-1299. 

To analyse the effect of a spectral irradiance distribution of solar 

index for the spectral distribution is needed. Average photon energy 
spectrum, is one of these. In this study, the uniqueness of APE to the 
an APE value uniquely yields the shape of a solar spectrum. The 
mission to rate the spectral matching of a solar simulator was used for 

analysis using APE showed that the outdoor performance of crystalline 
that of amorphous Si ones mainly depended on APE. The behaviours 
modules. These results demonstrate that APE is a reasonable and 
evaluating the outdoor performance of PV modules. 


10/00900 Weighting methodologies in multi-criteria 
evaluations of combined heat and power systems 

Wang, J.-J. et al. International Journal of Energy Research, 2009, 33, 
(12), 1023-1039. 

Several combined heat and power (CHP) system options are presented 
According to the obtained data from literature, 16 kinds ^ of CHP 

depend greatly on the criteria weights in multi-criteria evaluations, 
method briefly and proposes an optimal combined weighting method to 
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15 Environment (pollution, health protection, applications) 


along the components of the stack. In addition, the main synthesis/ 

destruction within the component to which the parameter directly 
refers (‘endogenous’ contribution) and on the exergy destruction of all 

is used to detect the parameters to be optimized in order to reduce the 


previous section is confirmed when the complete hybrid system is 

electrochemical parameters like specific power or overall efficiency. 
Additionally, further benefits can be obtained from the atmospheric 

bottoming engine from the cell to operate the latter on stand-alone 


10/00917 Pt nanoparticle stability in PEM fuel cells: 
influence of particle size distribution and crossover 
hydrogen 

Holby, E. F. et at. Energy & Environment Science, 2009, 2, (2), 865-871. 
This work demonstrates the essential role of particle size and crossover 
hydrogen on the degradation of platinum polymer electrolyte mem- 

implementation of practical PEMFCs is the degradation of the cathode 

experimental and theoretical techniques to develop a validated and 
thermodynamically consistent kinetic model for the coupling of 
degradation and the catalyst particle size distribution. The model 
demonstrates that, due to rapid changes in the Gibbs-Thomson energy, 

almost no role for 5 nm particles. This result can help guide synthesis of 
hydrogen molecules that cross over from the anode, demonstrating that 
enhanced. The authors demonstrate that crossover hydrogen changes 
through dissolution and precipitation off of the carbon support. 

10/00918 Scale effect and two-phase flow in a thin 
hydrophobic porous layer. Application to water transport in 
gas diffusion layers of proton exchange membrane fuel cells 

Rebai, M. and Prat, M. Journal of Power Sources, 2009, 192, (2), 534- 
543. 

diffusion layers (GDLs) of polymer electrolyte membrane fuel cells 
(PEMFCs). The transport and equilibrium properties are shown to be 

of such a thin system is the lack of length scale separation between the 
(REV) over which are supposed to be defined the macroscopic 
media. Owing to the lack of length scale separation, two-phase flow 
water distribution in a GDL. This is illustrated through comparisons 

greatly the saturation profiles. The effects of GDL differential 
gated. 


10/00919 Self-regulating passive fuel supply for small 
direct methanol fuel cells operating in all orientations 

Paust, N. et al. Journal of Power Sources, 2009, 192, (2), 442^150. 

methanol fuel cells (DMFCs) that operates in all spatial orientations is 
passive DMFC prototype. Methanol transport at the anode is propelled 
as a reaction product during DMFC operation. The experimental study 
transports at least 3.5 times more methanol to the reactive area of the 

the applied electric load; hence the pumping mechanism is self¬ 
regulating. Oxygen is supplied to the cathode by diffusion and the 
reaction product water is transported out of the fuel cell along a 

demonstrate the continuous passive operation for more than 40 h at 
ambient temperature with a power output of p = 4 mW cm -2 in the 
preferred vertical orientation and of p = 3.2mWcm -2 in the least 


10/00920 Stirling based fuel cell hybrid systems: 
an alternative for molten carbonate fuel cells 

Sanchez, D. et al. Journal of Power Sources, 2009, 192, (1), 84-93. 
This paper presents a new design for high temperature fuel cell and 
bottoming thermal engine hybrid systems. Now, instead of the 
commonly used gas turbine engine, an externally fired - Stirling - 


engine 


,. First, a 


ling peri 


thermal cycles potentially usable for recovering waste heat from the 
other solutions used in the past. Secondly, the interest shown in the 


10/00921 Three-dimensional CFD modelling of PEM fuel 
cells: an investigation into the effects of water flooding 

Dawes, J. E. et al. Chemical Engineering Science, 2009, 64, (12), 2781 
2794. 

In this work, a three-dimensional PEM fuel cell model has been 
cell performance parameters. The presence of liquid water in the 
cathode catalyst layer, thereby reducing the overall reaction rate and 

characterize the effects of water flooding on gas diffusion, effective 
diffusivity models that account for the tortuosity and relative water 


percolation theory and coupled with the CFD model within a single 
dimensional PEM fuel cell model, which are a representative of the 
are then solved using the finite volume method. Parametric studies 


s. It is t 


-ility 


has little or no effect on the current densities due to the diffusion 
of percolation theory based effective diffusivity model; a marked 
published experimental observations. This is a reasonable approxi- 




10/00922 Two-phase modeling of mass transfer 
characteristics of a direct methanol fuel cell 

He, Y.-L. et al. Applied Thermal Engineering, 2009, 29, (10), 1998-2008. 
A two-dimensional, two-phase mass transport model has been 

numerically solved with an in-house code and validated with published 
experimental data in the literature. In particular, gaseous and liquid 

liquid-gas counter convection effect can be investigated. The numerical 

resistance in the anode porous structure, which is affected by physical 
properties of the porous medium, such as porosity, permeability, and 
contacting angle. It is further shown that cell performance can be 


15 ENVIRONMENT 


Pollution, health protection, 
applications 


10/00923 An experimental study on the environmental 
performance of the automated blind in summer 

Kim, J.-H. et al. Building and Environment, 2009, 44, (7), 1517-1527. 

provide for occupants’ comfort in the perimeter zone. However, 
consumption and to provide comfort because occupants themselves 
automated blinds would more fully exploit the full benefits of blinds. 

a building can be improved by the application of an automated Venetian 
blind in comparison to a manual or motorized Venetian blind and 
whether occupants may feel discomfort by the application of an 
automated Venetian blind in the summer season. This study also aims 

automated Venetian blind for future study of the development of that 
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16 Energy (supplies, policy, economics, forecasts) 


consumption will be reduced by 15%. The estimated sustainability 

is satisfied for the entire world and for the developed countries during 
the twenty-first century, but is not satisfied until the latter half of this 
century for the developing counties. 


16 ENERGY 


Supplies, policy, economics, forecasts 


10/00964 Comprehensive evaluation of household indirect 
energy consumption and impacts of alternative energy 
policies in China by input-output analysis 

Liu, H.-T. et al. Energy Policy , 2009, 37, (8), 3194-3204. 

Households consume a large amount of indirect energy through the 
consumption of goods and services. This fact makes the quantitative 
analysis of indirect household energy consumption the foundation of 
energy policy design. This paper improves the compilation method of 


lergy ii 




input-output tables for China. Based on these tables, the indirect 
Then, with economic data for the year of 2005, the adjusted input- 
policies impact production prices, consumption prices, and real income 

energy consumption by using electricity as an example. This research 
has practical implications for Chinese economy. The integration of 

means to achieve both economic and energy 
may also have a positive effect on residents’ re; 
effect on production prices. 


10/00965 Do LEED-certified buildings save energy? Yes, 
but ... 

Newsham, G. R. et al. Energy and Buildings, 2009, 41, (8), 897-905. 
The authors conducted a re-analysis of data supplied by the New 

energy use data from 100 LEED-certified commercial and institutional 
US commercial building stock. They also examined energy use by 

certification process. 6 On average, LEED buildings used 18-39% less 
energy per floor area than their conventional counterparts. However, 
28-35% of LEED buildings used more energy than their conventional 
counterparts. Further, the measured energy performance of LEED 

or the number of energy credits achieved by the building at design time. 

energy savings, but further work needs to be done to define green 
building rating schemes to ensure more consistent success at the 

preliminary, and the analyses should be repeated when longer data 


10/00966 Durability of 20-year-old external insulation and 
assessment of various types of retrofitting to meet new 
energy regulations 

Stazi, F. et al. Energy and Buildings, 2009, 41, (7), 721-731. 

The exterior envelope of some social housing scheme buildings 

has proved to be the cause of great thermal loss and condensation. At 
group carried out a study which led to the introduction of external 

With the aim of verifying the efficacy of the intervention after 20 years 
state of conservation of the exterior envelope the authors carried out a 
monitoring and laboratory tests; (2) formulation of hypotheses for 
results showed the. efficacy and. durability from the thermal-hygro- 

different types of retrofit scenarios and to identify the correct 
floors so as to increase the surface temperatures in winter phase. 


10/00967 Energy consumption and economic growth: 
evidence from the Commonwealth of Independent States 

Apergis, N. and Payne, J. E. Energy Economics, 2009, 31, (5), 641-647. 
This study examines the relationship between energy consumption and 

dent States over the period 1991-2005 within a multivariate panel data 
and corresponding error correction model, cointegration is present 
formation, and labour force with the respective coefficients positive 
reveal the presence of unidirectional causality from energy consump- 

between energy consumption and economic growth in the long-run. 
Thus, the results lend support for the feedback hypothesis associated 

growth. 


10/00968 Energy price-induced and exogenous 
technological change: assessing the economic and 
environmental outcomes 

Kumar, S. and Managi, S. Resource and Energy Economics, 2009, 31, 
(4), 334-353. 

in the production technology frontier. This model includes the by¬ 
function requires the simultaneous expansion of good outputs and 

distance function for 80 countries over the period 1971-2000 to 
measure the exogenous and oil price-induced technological change. On 
average, substantial oil price-induced technological progress was found 
it the world level when long-term oil prices are rising, although the 

s. The results also show that developed countries experience 

itries, and the gap between the two has increased during the 
f our study. 


twth ra 


10/00969 Energy sources, public policy, and public 
preferences: analysis of US national and site-specific data 

Greenberg, M. Energy Policy, 2009, 37, (8), 3242-3249. 

To understand public preferences for energy sources, 2701 US 

of a major nuclear facility. Over 90% wanted greater reliance on solar 

sources. Less than one-third wanted more use of oil and coal. Nuclear 
and natural gas sources were closer to an even split. Notably, those who 
lived near nuclear facilities favoured the same sources, although a 
larger proportion of these respondents favoured increasing use of 

with other United States surveys. The study found striking differences 
teristics that need in-depth investigation in order to help decision- 
energy policy choices. 


10/00970 Greenhouse gas mitigation policies and the 
transportation sector: the role of feedback effects on policy 
effectiveness 

Stepp, M. D. et al. Energy Policy, 2009, 37, (7), 2774-2787. 

The US transportation sector is a major contributor to global 
greenhouse gas (GHG) emissions. As such, policymakers and 
stakeholder groups have proposed a number of policy instruments 


direct responses associated with policy actions, and the indirect 
economic systems. In cases where multiple policy instruments are 
either complementary or competing; policymakers need to understand 

policy conflicts. Analysis of these indirect effects is particularly difficult 
in the transportation sector, where system boundaries are uncertain 


e transportation sector, where system bi 
paper begins to address this problem by applying systems dynamics 
understand the role of feedback effects on transportation-related 
qualitatively explore the impacts of vari 
quantitative modelling approaches. 


e this flat 
is policy instruments, as well 


10/00971 Growth and structural change in China’s energy 
economy 

Kahrl, F. and Roland-Holst, D. Energy, 2009, 34, (7), 894-903. 
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China has been the world’s most vibrant economy and its largest source 

more than one-quarter of net growth in global primary energy 
consumption from 1980 to 2005. To sustain economic growth and 
rising living standards, China needs effective policies that anticipate 
and shape the country’s future energy requirements. This study 
examines China’s national economic and energy accounts over the 
past decade for insights into changing energy use patterns and their 

structural changes in the Chinese energy economy and sustained 
economic and energy demand growth in China will pose important, and 
different, challenges for policymakers. 


10/00972 Likelihood of meeting the EU limit values for N0 2 
and PM 10 concentrations in the Netherlands 

Velders, G. J. M. and Diederen, S. M. A. Atmospheric Environment , 
2009, 43, (19), 3060-3069. 

In 2007, the European limit values for annual average nitrogen dioxide 
(N0 2 ) concentration and for daily average particulate matter (PM 10 ) 
concentration were exceeded along motorways and city streets in the 

red is uncertain, model calculations show that the NO2 concentration 

and PM 10 concentration along about 75 km. In addition, the limit 
values were exceeded ‘about as likely as not’ (chance 33-66%) along a 
total of 1000 km for N0 2 and 1600 km for PM 10 . PM 10 and N0 2 
concentrations must be below the limit values everywhere in Europe, 

local concentrations have an uncertainty of about 15-20%, no absolute 


values within the specified time. Model calculations accounting for the 
effects of current and proposed national and European legislation, and 

butions show strong decreases in likely limit value exceedances in the 
Netherlands. However, limit value exceedances are still possible 
(chance >33%) along about 350km for PMi 0 by 2011, and about 

on the uncertainties and on national and European policies and their 

measures. The Netherlands government has proposed a plan, which 
includes local measures to meet the limit values everywhere, in time. 

measures could reduce exceedances. As the effects of local measures 
possibly together with additional measures - will be needed to adhere 


10/00973 Taxes, permits, and the diffusion of a new 
technology 

Coria, J. Resource and Energy Economics, 2009, 31, (4), 249-271. 

This study looks at the effects of the choice between taxes and permits 

technology. It uses a dynamic setting, where the regulator observes the 

post amount of emissions before firms start to adopt the technology. In 
the model here, the adoption benefits and costs depend on the number 
of firms that are already using the technology. Thus, each firm decides 
the optimal date to adopt the technology, considering its benefits and 
costs, as well as the advantage they will gain over their rivals, 
producing a sequence of adoption that is ‘diffused’ into the industry 

demand is elastic, auctioned permits induce an earlier diffusion than 


10/00974 The effect of the German and British 
environmental taxation reforms: a simple assessment 

Agnolucci, P. Energy Policy, 2009, 37, (8), 3043-3051. 

This article implements a simple econometric approach to assess the 
effect of the environmental tax reforms introduced in Germany and the 
UK. Despite the very simple econometric approach adopted in this 

markedly from those obtained from complicated multi-sectoral 
differ from the estimates obtained from econometric models where the 

other hand, the results are more similar to those obtained from models 
where the level of employment is directly influenced by the energy 
price. Confirming the findings of Bosquet and the OECD, it was 

level of employment, effect which can be positive, depending on the 
elasticities. 


10/00975 The forecast of motor vehicle, energy demand 
and C0 2 emission from Taiwan’s road transportation sector 

Lu, I. J. et al. Energy Policy, 2009, 37, (8), 2952-2961. 

The grey forecasting model, GM(1,1) was adopted in this study to 

vehicular energy consumption and C0 2 emissions in Taiwan during 
2007-2025. In addition, the simulation of different economic develop¬ 
ment scenarios were explored by modifying the value of the 

the influence of economic growth and to be a helpful reference for 
realizing traffic C0 2 reduction potential and setting C0 2 mitigation 
strategies for Taiwan. Results showed that the vehicle fleet, energy 

to rise at the annual growthrates of 3.64%! P 3°25 a % 0 an7L23%°over the 
next 18 years. Besides, the simulation of different economic develop- 

allowable vehicles in 2025 are 30.2 and 36.3 million vehicles, respect- 

kilolitres to 31.0 million kilolitres. The corresponding emission of 
C0 2 will be between 61.1 and 73.4million metric tons in the low- and 
high-scenario profiles. 

10/00976 Use and limitations of learning curves for energy 
technology policy: a component-learning hypothesis 

Ferioli, F. et al. Energy Policy, 2009, 37, (7), 2525-2535. 

observed cost reductions for a variety of energy technologies. The 

and technologies as the sum of different components. While the 
authors recognize that in many cases ‘learning-by-doing’ may improve 
the overall costs or efficiency of a technology, they argue that so far 
insufficient attention has been devoted to study the effects of single 

form of learning. Indeed, for an entire technology the phenomenon of 

individual components only. The authors analyse under what con¬ 
ditions it is possible to combine learning curves for single components 
to derive one comprehensive learning curve for the total product. The 
possibility that for certain technologies some components (e.g. the 

cost improvements might account for the apparent time dependence of 
learning rates reported in several studies (the learning rate might also 
change considerably over time depending on the data set considered, a 

methodology). Such an explanation may have important consequences 

future. This argumentation suggests that cost reductions may not 
continue indefinitely and that well-behaved learning curves do not 

diffusing and maturing technologies that display clear learning effects, 


scope for further improvements in their fabrication or use. It appears 

cells, are significantly more amenable than others to industry-wide 
learning. For such technologies the reliability is assessed of using 


Energy conservation 


10/00977 Cooling load reduction of building by seasonal 
nocturnal cooling water from thermosyphon heat pipe 
radiator 

Chotivisarut, and Kiatsiriroat, T. International Journal of Energy 
Research, 2009, 33, (12), 1089-1098. 

In this study, a concept of using thermosyphon heat pipe to extract heat 
Heat pipe condenser was attached with an aluminum plate and acted as 


and used to serve the cooling load in a root 
temperature during both the nighttime a 
of the radiator, volume of cooling water 
room with six cooling coils, each of 0.87 m 


1 during the daytime. A heat 
id daytime was developed, 
nd room cooling load. The 


on a 45° tilting roof of the tested 
experimental data. With the developed model, a simulation to find the 
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Energy conversion and recycling 


for cooling, heating, and power simultaneously with respect to certain 
criteria such as energy consumption, C0 2 emission, etc. Specifically for 

study. The ‘genetic algorithms (GA)’ optimization method, which can 
ization analysis. Also its applicability is analysed in a case study. In 
solution based on comprehensive inquiries is also calculated. A 

fairly good agreement. The results show that the proposed method is 
sufficiently capable of determining the optimal design and has the 
potential to be applied to very complex energy systems with appro¬ 
priate modifications. 


10/00986 Optimizing C0 2 avoided cost by means of 
repowering 

Escosa, J. M. and Romeo, L. M. Applied Energy, 2009, 86, (11), 2351 
2358. 

Repowering fossil fuel power plants by means of gas turbines has been 
S0 2 emissions both at low cost and short outage periods. At present, 

repowering due to partial fuel shift and overall efficiency increase. This is 
especially important in existing installations with a C0 2 reduction 
mandatory that should be carried out in a short time and in a cost- 

analysed using thermodynamic, environmental and economic simula¬ 
tions. The objective is not only to evaluate the cost of electricity and the 

cost of C0 2 avoided as a function of gas turbine power output. It seems 
that integration of larger gas turbines reduces the overall C0 2 emissions, 
but there is a compromise between C0 2 reduction due to fuel shift and a 

C0 2 avoided costs. Results highlight the repowering as a suitable 

with cost well below 20€/tCO 2 . It could help to control emissions up to 
the carbon capture technologies commercial development. 


10/00987 Research on energy-saving effect of 
technological progress based on Cobb-Douglas production 
function 

Yuan, C. et al. Energy Policy, 2009, 37, (8), 2842-2846. 

Energy issues receive more and more attention these days. And it is 
considered that technological progress is an essential approach to save 
energy. This essay is to analyse the relation between energy intensity 

which energy, labour, capital and technological progress are taken as 
and output per labour will increase energy intensity while technological 
industry is used here to indicate technological progress greatly 

financial crisis, there is something abnormal in the data. So in the 
empirical research, average weaken buffer operator (ABWO) is 
applied to weaken the interference of Asian financial crisis to the 
fixed assets, energy and value added. The results of the empirical 

Chinese industry an average of 6.3% every year in China. 


10/00988 Research on the energy-saving effect of energy 
policies in China: 1982-2006 

Yuan, A. et al. Energy Policy, 2009, 37, (7), 2475-2480. 

and divides them into three groups of policies. Two methods, with and 
energy-saving effects of the energy policies. And the energy-saving 
by the two methods, respectively. It is concluded that with and without 
used to evaluate long-term effects. 


10/00989 The market for green building in developed Asian 
cities - the perspectives of building designers 

Chan, E. H. W. et al. Energy Policy, 2009, 37, (8), 3061-3070. 

Green building (GB) is part of the concept of promoting sustainability. 
Although GB and the concept of sustainability are well studied for 


business rationales of stakeholders t( 


n the GB market have 


addition, the factors that enhance the popularity of GB have been 
The data are collected by a questionnaire survey covering building 


designers in Hong Kong and Singapore, the cities that are categorized 
as economically developed cities in Asia. After data analysis of the 

stakeholders to be involved in GB, the most favourable conditions 


hinder its popularity. Based on the findings, recommendations and 


10/00990 Thermal performance of a small oil-in-glass tube 
thermal energy storage system during charging 

Mawire, A. et al. Energy, 2009, 34, (7), 838-849. 

A very small oil-in-glass tube thermal energy storage (TES) system is 
designed to allow for rapid heat transfer experiments. An electrical hot 
plate in thermal contact with a steel spiral coil (SSC) is used to charge 
the TES system under different hot plate temperatures and under 


delivery device (EDD) are also evaluated in relation to the thermal 
performance of the storage system. Results of charging the storage 
system under different hot plate temperatures indicate that there is an 
optimal charging temperature for optimal thermal performance. The 
results also indicate that exceeding this optimal temperature leads to a 


a greater degree of thermal 
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10/00991 Combustion characteristics of sewage sludge in 
an incineration plant for energy recovery 

Murakami, T. et al. Fuel Processing Technology, 2009, 90, (6), 778-783. 

fluidized bed combustor and a turbocharger driven by flue gas was 

of a demonstration plant were clarified, and the design data for a 
commercial plant were obtained. The steady operation exceeded 600 h 

those of a conventional plant. At an incineration capacity of lOOt/day, 
with a conventional plant because the forced draft fan (FDF), the 

Also, pressurization allowed reduction of the combustor volume, so 
about 25% of supplementary fuel can be reduced. Consequently, C0 2 
emissions originating from electric power consumption and supplemen¬ 
tary fuel is expected to be reduced by about 40% annually compared 

and electricity can be reduced by 23 million yen. Therefore, this 
savings as well as a low environmental impact. 


10/00992 Conversion of waste rubber to the mixture of 
hydrocarbons in the reactor with molten metal 

Stelmachowski, M. Energy Conversion and Management, 2009, 50, (7), 
1739-1745. 

products for the refinery, petrochemical and rubber industry. The 
of a tubular reactor with the molten metal bed are presented in the 

apparatus at the temperature 390^120 °C. The time of the described 
conversion process is shorter than the time of catalytic cracking or 

process was carried out in the inside of the molten metal bed and on its 
the heat transfer from the wall to the particles, cooking at the walls of 

reduced. Three products: the gaseous (below 14wt.%), liquid (over 
41wt.%) product and solid residue were obtained during the 

products were analysed by gas chromatography. The gaseous stream 
contained hydrocarbons from C 2 to Cg and the liquid product consisted 
of hydrocarbons C4-C24. Over 75 mol% of liquid hydrocarbons mixture 

petrochemical and refinery industry for fuel production. 
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